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THE  FAUNA  OF  THE  PRAIRIES. 

BT  J.  A.   AIXEN. 

•  09 

In  an  article  in  a  previoas  number  of  the  Naturalist,  *  atten- 
tion was  invited  to  some  of  the  distinctive  features  of  the  primi- 
tive flora  of  the  prairies.  In  the  present  paper,  which  forms  in 
some  measure  a  sequel  to  that,  will  be  noticed  the  more  prominent 
peculiarities  of  the  fauna  of  the  same  region,  f 

The  general  facies  of  the  fauna  of  the  prairies,  as  well  as  of 
the  flora,  are  determined  by  a  few  predominating  species.  The 
diversity  of  the  animal  and  vegetable  life  of  a  given  region  being 
dependent  upon  the  diversity  of  its  phyBical  features,  one  at  all 
versed  in  the  general  principles  of  zoological  and  botanical  geog- 
raphy, would  hence  never  anticipate  finding  on  level  plains  the 
highly  varied  life  one  constantly  meets  with  in  regions  broken  by 
mountain  chains  and  Valleys.  Woodless  regions  being  also  fkr 
less  prolific  in  species  than  wooded  districts,  the  prairies,  with 
their  level  surface  and  general  absence  of  timber,  hence  present 
conditions  in  a  high  degree  conducive  to  the  production  of  the 
slightly  yaried  fauna  and  flora  they  are  found  to  naturally  support. 

On  entering  upon  the  prairies  fh>m  the  eastward,  a  marked 
change  is  met  with  in  the  mammalian  fauna.  Whilst  few  of  the 
eastern  species  wholly  disappear,  {  many  of  them  become  re- 
stricted to  the  narrow  belts  of  woodland  that  border  the  streams, 
go  that  they  thus  cease  to  be  either  prominent  or  characteristic. 
This  is  eminently  true  of  the  wood-inhabiting  Rodents  and  Car- 
nivora,  and  also  especially  so  of  the  bats.  On  the  other  hand,  a 
few  other  species,  which  find  their  congenial  homes  in  an  open 
country,  become  at  once  numerously  represented,  some  of  them 
being  peculiar  to  the  prairies.  A  marked  difference  between  the 
mammalian  life  of  the  prairies  and  that  of  the  wooded  region 
to  the  eastward  thus  results.  Although  the  bats  are  generally 
wide-ranging  species,  most  of  those  inhabiting  the  Northeastern 

*  Vol.  IV,  pp.  S77-686,  December,  1870.  « 

t  Northern  IlUnoU,  and  Central  and  Western  Iowa. 

tSee  the  wrttei'a  <«  Catalogue  of  the  Mammale  of  Iowa.**   Proc.  Boet.  Soo.  Nat. 
Hilt.,  Vol.  Zm,  pp.  178-m,  January,  1990. 
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States  foeing  found  throughout  nearly  the  whole  continent,  they 
are  dependent  for  shelter  upon  the  forests,  o^r  the  caverns  here  and 
there  afforded  by  a  somewhat  broken  country.  On  the  prairies 
they  are  hence  primitively  few  in  number,  in  respect  to  individ- 
uals, and  locally  restricted,  forming  no  impoi*tant  element  in  the 
fauna.  As  settlements  increase,  they  soon  multiply  and  become 
more  uniformly  distributed,  the  outbuildings  of  the  farms  afford- 
ing them  their  required  shelter. 

The  feline  and  ursine  Camivora,  as  the  Bay  Lynx  {Lyrix  rufiu)^ 
the  Panther  (Felia  cancolor  Linn.),  and  the  bear,  are  likewise  rare 
on  the  prairies,  as  are  also  apparently  the  weasels.  But  the 
skunks,  minks,  foxes  and  wolves,  being  less  dependent  on  a  for- 
est shelter,  not  only  maintain  their  relative  abundance,  but, 
through  the  addition  of  a  few  strictly  prairie  species,  are  repre- 
sented in  more  than  their  usual  ratio  at  the  East.  Two  species  of 
the  Western  Canidoij  the  Prairie  Wolf  {Cants  lairana  Say),  and  the 
Swift  or  Kit  Fox  (  Vtdpes  ftUvtu  Aud.'and  Bach.),  here  make  their 
first  appearance,  as  does  also  the  Badger  (Taxidea  Americana 
Waterh.)  and,  especially  at  the  southward,  the  little  Striped  Skunk. 
{Mephitis  bicolor  Gray).  * 

The  luxuriant  and  highly  nutritious  prairie  grasses  afford  am- 
ple sustenance  to  the  Herbivora,  and  in  addition  to  the  common 
Deer  of  the  East  {Cenms  Virginianus  Bodd.)  the  prairies  were 
once  preeminently  the  home  of  the  elk  and  the  buffalo,  which 
have  but  recently  been  driven  beyond  the  Missouri. 

Of  the  Rodents,  one  or  two  species  only  are  known  to  disappear 
near  the  prairie  border.  These  are  the  little  Chickaree,  or  Bed 
Squirrel  {Sciurus  Hudsonius  Pallas),  which  is  to  a  great  extent  a 
northern  and  a  pine-wood  species,  and  the  Woodchuck  {Arctomys 
mcnax  Gmel.),  which  seems  to  be  almost  unknown  much  to  the 
westward  of  the  Mississippi.  A  Vesper  Mouse  {Hesperomys  Michi- 
^nensis  Wag.) ,  the  Mississippi  Fox  Squurrel  {Sciurus  LucUmciantLs 
Custis), — the  latter,  of  course,  a  woodland  species — two  Ground 
Squirrels  {SpermophUus  tridecem4ineatus  Aud.  and  Bach.,  and  8. 
Franklini  Rich.),  and  the  Pouched  Gopher  {Oeomys  bursarius 
Rich.), — a  singular  and  strictly  prairie  animal — add  at  least  five 

*Tliis  Bpecles  hai  but  recently  been  made  known  as  an  inhabitant  of  Central  Iowa 
(eee  Axxbicak  Naturaust,  Vol.  IV,  p.  876,  Anguat,  1870),  whence  the  writer  has  re- 
oeiTed  two  ikini  of  this  animal  Arom  Professor  H.  W.  Parker,  of  Grinnell.  The  writer 
has  also  recently  learned  of  its  occurrenoe  as  a  rather  common  species  in  Missouri 
and  in  Sonthem  niinois. 
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of  the  most  characterlBtic  and  most  namerouB  Bpecies  of  tbe 
prairieB.  The  pecnliar  habits  of  the  three  last  named  render  them 
also  among  the  most  interesting. 

The  Bird  fauna  of  the  prairies  presents  peculiarities  similar  to 
the  mammalian.  Whilst  nearly  all  the  birds  of  eastern  North 
America  occur  here,  *  most  of  the  woodland  species  exist  only  as 
either  sparse  residents  or  casual  visitors  during  their  migrations, 
a  few  either  wholly  western  or  strictly  prairie  species,  making  up 
the  bulk  of  the  summer  residents.  The  narrow  timber  belts  that 
intersect  the  prairies  are  hence  in  summer  comparatively  quiet 
and  tenantless.  Even  such  widely  distributed  and  generally  abun- 
dant species  as  the  robin,  the  blue  bird  and  the  chipping  and  song 
sparrows,  are  rarely  met  with  in  the  breeding  season  in  the  unset- 
tled districts.  The  swallows  are  also* rare,  as  are  all  the  species 
that  depend  upon  forest  shelter  for  nesting  places.  The  field 
sparrows  of  the  East,  as  the  Yellow-winged  (Catumiculua  passer^' 
inu8  Bon.),  the  Field  (8pizdld pusiUa  Bon.),  the  Bay-winged  (Poece- 
tea  gramineus  Baird),  and  the  Savanna  {Paaaerctdtis  savanna)^  and 
especially  the  Black-throated  Bunting  {Etupiza  Americana  Bon.), 
and  the  Western  Lark  Finch  {Chondestea  gramrMica  Bon.),  are  char- 
acteristic and  predominant  kinds  which  almost  alone  enliven  the 
broad  stretches  of  the  wild  prairie.  Not  less  characteristic  than 
either,  however,  are  the  Homed  Lark  (EremophUa  dlpe^ris)^  and 
the  Meadow  Starling  {StumeUa  Lttdomdana  Swain.),  whose  song 
is  here  wilder  and  far  more  musical  than  at  the  East.  Of  the 
blackbirds  inhabiting  the  grassy  marshes,  one,  the  Yellow-headed 
Troupial  {XantJiocepJialus  icterocephdlua  Baird),  is  also  strictly  a 
bird  of  the  prairies. 

Other  birds  not  usually  common  at  the  East  are  the  Cerulean 
Warbler  (Dendroeca  casmlea  Bd.),  perhaps  the  most  common 
warbler  of  the  prairie  woodlands,  and  the  beautifhl  Swallow- 
tailed  Kite  (Nauderrta  furcatus  Vigors),  whose  graceful  flight  and 
elegant  form  one  never  tires  of  watching  as  it  skims  over  the- prai- 
ries in  search  of  its  reptile  food.  The  Prairie  Hen  forms  the  chief 
game  bird,  and  is  nowhere  else  so  thoroughly  at  home.  The  slug- 
gish Turkey  Buzzard  {CaJthartea  aura  111.)  is  also  conspicuous 
here,  and  the  Sand-hill  Crane  is  also  more  or  less  frequent. 

*8ee  the  writer's  lists  of  the  summer  birds  of  Western  Iowa  and  Northern  Illfnois, 
pablished  In  the  Memoirs  of  the  Boston  Soc.  Nat.  Hist.,  Vol.  I,  pp.  49S-608,  1888. 
Also  a  nominal  list  of  the  birds  of  Iowa,  in  the  Beport  of  the  Geological  Snryejr  ofthat 
State,  Vol.  II,  Appendix,  January,  1871. 


*  THB   FAUNA  OF  THE  PRAIBIB8.  7 

The  reptiles  afford  mainly  negative  features.  In  consequenoe 
doubtless  of  the  annual  fires  that  have  swept  over  the  country  for 
centuries,  all  the  land  species,  including  the  turtles,  the  snakes 
and  the  lizards,  are  extremely  scarce,  and  form  but  an  insignifi- 
cant feature. 

Of  the  fishes,  doubtless  several  species  are  more  or  less  pecu- 
liar to  the  prairie  streams  and  ponds,  but  I  am  unable  to  give  at 
present  any  facts  respecting  them. 

The  land  MoUusca  have  suffered  similarly  with  the  reptiles  from 
the  fiery  ordeal  to  which  for  long  ages,  they  have  been  subjected, 
and  are  equally  scarce  and  confined  chiefiy  to  the  timbered  river 
banks  and  bottoms.  The  fiuviatile  species  are  numerous,  but  do 
not  appear  to  essentially  differ  specifically  from  those  of.  the 
western  waters  generally. 

The  Insect  fauna  *  presents  peculiarities  similar  to  those  of  the 
flora,  on  which  their  existence  is  so  intimately  dependent.  Cer- 
tain groups  are  represented  in  an  unusual  variety  of  species  .and 
abundance  of  individuals,  but  the  most  numerous  forms  are  often 
exceedingly  localized.  Other  groups  are  again  but  sparsely  repre- 
sented. No  country,  however,  it  is  to  be  hoped,  is  richer  in 
Qrthoptera  (grasshoppers),  either  in  species  or  individuals ;  and  a 
few  species  of  butterflies  are  also  especially  numerous,  of  which  a 
small  proportion  seem  to  be  strictly  prairie  forms.  The  Hemip- 
tera  and  the  Neuroptera  exist  in  great  abundance,  the  dragon  flies 
being  richly  represented,  both  as  respects  the  number  of  the 
species  and  the  gorgeousness  of  their  colors,  many  of  which  are 
rarely  or  never  seen  in  the  Atlantic  States.  The  Hymenoptera, 
on  the  other  hand,  are  comparatively  few,  especially  the  bees 
and  wasps,  notwithstanding  the  abundance  of  the  flowers.  If 
the  Diptera,  however,  do  not  make  up  the  equilibrium,  it  is  not 
because  mosquitoes  and  blood-sucking  flies  (Ta&anidce)  are  de- 
ficient either  in  variety  of  species,  in  number  of  individuals,  in 
size,  or  in  voracity. 

As  regards  Crustacea,  the  single  family  by  which  this  class  is 
mainly  represented,  the  craw-fishes,  or  Astaddoe^  seems  here  to 
almost  find  its  metropolis;  and  as  for  worms,  the  ponds  and 
streams  afford  leeches  of  gigantic  size. 

In  the  above  sketch,  reference  is  had  exclusively  to  the  wild  or 


*  For  a  ptttiAl  list  of  ttie  Battorfllei  tee  the  TrantMtlont  of  the  Chloago  Aoademj, 
Vol.  1,  pp.  S96-8S7, 1870. 
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vweolaimed  prairies ;  but  in  the  longHiettled  parts  of  the  prairie, 
gMat  modifioations  of  the  original  fkuna  have  already  taken  plaoe. 
116  sooner  does  the  pioneer  encroach  upon  these  districts  of  unri- 
f«Jled  agrictdtoral  resources  than  the  larger  mammalia  at  onoe 
and  forever  disappear.  The  elk,  the  buffalo  and  the  beaver  are 
the  first  to  be  exterminated,  and  soon  after  them  must  follow  the 
deer  and  the  wolves.  *  The  small  rodents  perhaps  for  a  time  in- 
crease in  numbers,  especially  the  ground  squirrels  and  probably  the 
ftald  mice,  as  the  farmer's  crops  afford  them  abundant  sustenance, 
thair  great  fecundity  and  reclusive  habits  further  protecting  them 
i!«Mn  dlminutioh.  The  Pouched  Gopher,  from  its  remarkable 
subterranean  habits^  defies  all  means,  except  poison,  that  may  be 
wnd  for  its  extermination.  Rarely  coming  to  the  surface,  and 
only  at  night,  the  settler  finds  it  nightly  throwing  up  its  little 
Idllocks  of  earth  in  his  garden,  and  even  around  his  very  door,  as 
with  the  boldest  impunity  it  digs  its  extensive  galleries,  uprooting 
the  farmer's  favorite  plants,  and  destroying  his  fruit  trees  by  feed- 
ing in  winter  upon  their  roots.  The  bats,  everywhere  ii(.  our 
country  beneficial  to  the  agriculturaliBt,  soon  domicile  themselves 
in  his  outbuildings,  and  rapidly  increase  in  numbers.  ' 

Scarcely  less  marked  changes  in  the  bird  fauna  likewise  occur, 
although  few  of  even  the  larger  species  are  as  yet  either  wholly  ex- 
terminated or  even  much  reduced  in  numbers,  whilst  many  of  the 
smaller  kinds  have  rapidly  increased.  The  artificial  groves,  the 
orchards  and  the  fields  become  soon  peopled  with  the  half-domes- 
tie  species  that  likewise  frequent  cultivated  grounds  at  the  East. 
The  swallows,  no  longer  restricted  to  the  hollow  trees  of  the  lim- 
ited forests  for  nesting  sites,  confidingly  occupy  the  numerous 
koxes  erected  for  their  use,  or  take  advantage  of  the  shelter 
afforded  them  by  bams  and  outbuildings.  The  martin  and  the 
bam  swallow  thus  soon  become  numerous,  and  colonies  of  the 
eliff  swallow,  migrating  perhaps  from  distant  regions,  soon  con- 
struct their  nests  beneath  the  eaves  of  barns  and  of  public  build- 
ings, and  are  not  only  undisturbed  but  cordially  welcomed.  The 
poor  chimney  swifts  alone  seek  in  vain  for  a  home,  for  bricks  and 
stone  being  scarce,  the  necessary  stove-pipe  substitute  for  chim- 
neys, or  the  various  patented  devices  invented  to  take  the  place 

*T1ie  Prairie  Wolf  (CanU  latrwu)  is  well  known  to  have  been  formerly  abundant  aa 
fkr  east  as  UUnois.  (See  "Notes  on  Slinois,"  in  the  Ullnois  Monthly  Magaaine  for 
Joly,  isai.) 
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of  biioks  and  mortar,  unfortunately  rarely  afford  them  oonvenieat 
nesting  places. 

In  traversing  a  new  country,  one  is  often  struck  with  the  differ^ 
ences  in  the  habits  that  mfuiy  of  the  birds  present,  from  those 
familiar  to  him  as  characteristic  of  the  same  species  in  long  settled 
districts.  The  unsuspicionsness  of  the  blue  jay  and  the  crow  at 
the  West,  teaches  us  that  the  distrustfulness  of  man,  exhibited  by 
these  birds  at  the  East,  is  an  acquired  trait,  while  one  is  surprised 
to  see  the  meadow  lark,  so  wild  and  cautious  in  the  older  states^ 
singing  with  the  utmost  confidence  from  the  roofs  of  the  houses  in 
the  embryo  villages  on  the  newly  settled  prairies. 

In  regard  to  the  changes  in  the  numerical  proportions  of  tha 
species  of  the  lower  classes  of  animals,  especially  of  the  inaectSt 
space  would  fail,  even  if  they  were  known,  as  unfortunately  to  a 
great  extent  they  are  not,  to  fully  detail  the  disturbances  that  felt 
low  man's  occupation  of  the  country.  The  destructive  influenee 
of  the  swine  upon  certain  species,  when  these  animals  are  allowed 
to  run  at  large,  is,  in  some  cases,  too  patent  to  be  passed  oves 
unnoticed,  even  in  the  present  cursory  sketch.  The  grasshoppers^ 
during  their  times  of  periodic  abundance,  afford  them,  by  no 
means  unsavory  meals ;  but  their  fondness  for  the  river  mussels 
{UnionidoR)  is  excessive.  These  they  systematically  hunt  in  the 
shallower  parts  of  the  rivers,  especially  in  dry  seasons,  till  for 
miles,  in  some  cases,  they  seem  to  have  thoroughly  exterminated 
them ;  and  they  also  search  for  the  craw-fishes,  which  everywhere 
abound  in  the  marshes,  with  similar  avidity,  and  must  soon  greatly 
diminish  their  numbers.  It  may  be  remarked,  in  conclusion,  that 
the  fauna  of  the  prairies  is  not  of  so  high  a  type  as  that  of  the 
adjoining,  more  diversified,  wooded  districts  situated  under  the. 
same  parallels.  There  are  fewer  camivora  and  more  rodents,  the 
preponderance  of  the  latter  being  greater  than  at  the  eastward. 
In  other  classes,  especially  among  insects,  the  lower  groups,  a0 
compared  with  the  higher,  are  there  both  relatively  and  absolutely 
more  numerously  represented.  In  short,  as  in  the  flora,  so  also 
in  the  fauna^  there  is  a  simplicity  and  uniformity  that  gives  to 
both  a  comparatively  low  and  uniform  character. 


THE   BARNACLE    GOOSE. 

BT  O.  N.  UIWRSNCE. 

DuBiNO  the  winter  I  was  much  sarpiised  to  see  at  the  store  of 
Mr.  J.  Wallace,  Taxidermist,  New  York,  a  finiB  specimen  of  this 
species,  which  he  had  recently  mounted.  On  inquiry,  he  stated 
that  it  had  been  sent  from  Currituck  Sound,  North  Carolina,  by 
a  friend  of  mine,  Mr.  Elias  Wade,  Jr.,  who  was  there  on  a  shoot- 
ing excursion.  Mr.  Wade  wrote  that  he  considered  it  very  rare, 
and  wished  it  carefully  preserved. 

As  it  was  of  much  importance  to  ascertain  all  the  facts  concern- 
ing it,  I  immediately  wrote  to  Mr.  Wade,  for  more  precise  informa- 
tion as  to  whether  it  was  alone  or  with  others  of  the  same  species, 
or  in  company  with  any  other  kind  of  geese,  etc.  I  have  received 
his  reply,  and  as  his  letter  gives  the  desired  information,  also 
other  interesting  facts  connected  with  the  locality  where  the  speci- 
men was  killed,  I  have  thought  best  to  add  a  transcript  of  it. 

''CuBRTFUCK  Club  House,  Dec.  15th,  1870. 

Tour  favor  of  the  9th  inst.,  was  duly  received,  and  I  thank  you 
for  the  information  contained  in  it  relative  to  the  goose  I  sent  to 
be  mounted.  I  regret  that  I  can  learn  nothing  here,  about  the 
character  or  habits  of  the  bird,  no  one,  even  among  the  oldest 
gunners,  having  ever  seen  or  heard  of  anything  like  it  before,  and 
being  of  course  entirely  at  a  loss  to  account  for  its  presence  or 
origin.  This  region  being  a  great  rendezvous  for  geese,  for  time 
out  of  mind  tens  of  thousands  making  it  their  winter  home,  it  is 
remai'kable  that  nothing  of  the  kind  has  ever  before  bieen  seen  by 
the  oldest  people.  It,  of  course  excited  great  curiosity  among 
the  natives,  and  gave  rise  to  all  sorts  of  absurd  conjectures  rela- 
tive to  its  origin,  mongrel  character,  etc. 

The  bird  was  killed  on  the  Slst  day  of  October,  on  our  grounds, 
within  600  yards  of  the  club  house,  frt)m  a  blind  where  we  had 
fifteen  or  twenty  live  geese  decoys  set  out,  and  it  was  evidently 
attracted  by  them  so  &r  as  to  bring  it  within  shot,  when  it  was 
killed  on  the  wing  before  alighting  among  the  decoys.  It  came 
up  unaccompanied  by  any  other  bird,  and  whether  it  would  have 
alighted  or  not,  with  the  decoys,  had  it  not  been  shot,  of  course 
cannot  be  told. 

Our  locality  is  in  Currituck  Sound,  about  60  miles  south  of 
Norfolk,  and  80  north-east  of  Roanoke  Island.    We  have  nearly 

(10) 
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all  the  varieties  of  ducks,  which  freqaent  the  waters  in  the  neigh- 
borhood of  Long  Island,  the  Chesapeake,  etc.,  except  the  brants, 
which  are  rarely  seen  here.  The  water  of  the  Sound  fbom  its 
head,  some  forty  miles  north  of  us,  and  for  a  considerable  distance 
below  us,  is  very  nearly  fresh,  being  very  slightly  brackish,  and  is 
everywhere  filled  with  a  species  of  grass,  which  serves  as  food  for 
the  birds,  and  for  which  they  seem  to  have  a  great  fondness. 
They  begin  to  congregate  the  last  of  September,  and  remain, 
usually,  from  the  first  to  the  middle  of  March,  flimishing  generally 
the  finest  kind  of  shooting  during  the  whole  interval. 

E.  Wabe,  Jr." 

The  first  announcement  of  the  occurrence  of  this  goose  in  North 
America,  was  made  by  Prof.  Baird,  in  the  Naturalist  for  1868 
(Vol.  n,  p.  49).  A  specimen  was  received  at  the  Smithsonian 
Institution,  from  Mr.  B.  R.  Ross,  who  obtained  it  in  the  Hudson's 
Bay  region.  Its  acquisition  was  considered  by  Prof.  Baird  a 
most  important  one,  as  thereby  its  claim  to  be  considered  Ameri- 
can was  fully  established.  A  second  specimen  now  having  been 
procured  on  the  Atlantic  coast,  thus  bringing  it  within  the  limits 
of  the  United  States,  it  is  deemed  ^orthy  of  record. 


SOME  RELICS  OF  THE  INDIANS  OF  VERMONT. 

BY  QBORGB  H.  PBRKIMS,  PH.D. 

Though  more  rarely  found  now,  Indian  relics  were  formerly 
very  abundant  in  many  parts  of  Vermont.  Especially  favored  in 
this  respect  are  the  borders  of  streams  emptying  into  Lake 
Champlain,  and  the  higher  lands  near  by,  as  well  as  the  shores  of 
the  lake  and  its  islands.  In  a  few  localities  the  number  of  do- 
mestic implements  found  indicate  the  site  of  a  village,  or  at  least 
of  a  frequently  occupied  camping  ground.  Near  some  of  these, 
burying  grounds  have  been  found,  in  which  the  dead  were  placed 
in  a  sitting  posture  according  to  the  Indian  custom. 

Remains  of  ancient  fortifications  have  been  found,  near  which 
multitudes  of  fiint  stones  and  arrow  and  spearpoints  strewed  the 
ground.  Here  and  there  the  number  of  unfinished  articles,  as  well 
as  the  trimmings  of  stone,  show  where  they  were  manufactured. 
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Oh  Grand  Isle  in  the  lake  there  was  such  a  place,  and  in  this  eaae 
the  stone  nsed  by  these  primitive  workmen  was  unlike  any  exists 
ing  in  the  neighborhood. 

We  are  told  that  the  country  about  Lake  Champlaln  was  occu- 
pied mainly  by  the  Iroquois  and  Coosucks,  though  undoubtedly 
other  tribes  visited  these  regions  not  unfrequently.  How  many 
oi  the  implements  found  were  made  by  members  of  these  tribes 
is  not  known,  but  some  of  them  must  date  farther  back  than  the 
occupation  of  the  ground  by  these  tribes,  as  the  style  and  char- 
acter of  the  work  is  unlike  any  they  have  produced. 

The  greater  portion  of  the  relics  which  have  been  discovered 
were  made  from  stone  found  in  Vermont,  either  in  place  or  as 
drift,  but  a  few  are  of  different  material  from  anything  found  in 
New  England. 

Pestles  and  mortars  for  pounding  com  are  not  uncommon ;  the 
latter  being  usually  mere  shallow  cavities  in  some  hard  rock ;  but 
sometimes  they  are  deeper.  The  pestles  are  usually  well  made 
and  taper  frt>m  the  middle,  toward  each  end,  though  the  larger 
ones  taper  only  toward  one  end.  They  are  usually  of  compact 
material,  as  trap  or  granite,  but  some  are  of  softer  material,*  as 
slate  or  schist.  I  have  seen  only  one  that  had  any  kind  of  orna- 
ment upon  it.  This  is  a  large  one,  over  two  feet  long,  in  the 
Museum  of  the  University  of  Vermont.  It  is  cylindrical  as  usual, 
and  is  rounded  at  one  end,  while  the  other  is  carved  to  resemble 
the  head  of  some  animal,  it  may  be  a  wolf,  f 

Small  triangular  articles  are  found,  which,  from  the  roundness 
and  smoothness  of  the  edges,  seem  made  to  rub  down  the  seams 
in  garments.  Here,  as  in  every  locality  in  which  Indian  relics 
are  fdund,  great  numbers  of  arrowpoints  and  spearheads  have 
been  picked  up.  Many  are  made  of  milky  quartz  and  many  more 
of  flint  or  cheii;.    They  vary  greatly  in  form  and  workmanship. 

Grouges  and  chisels  are  rather  common  all  over  the  state.    The 

*  These  long  implementa  of  soft  or  slety  stone,  generally  called  "  pesUes,''  were 
probably  used  for  mafbing  grain  on  a  flat  stone  or  log,  by  a  rolling  process  rather 
than  by  pounding,  as.the  soft  material  fW>m  which  they  are  made,  would,  if  used  at  a 
pestle,  give  rather  more  grit  to  the  "  Indian  cake  **  than  eren  an  Indian  would  be  likely 
to  relish.— P.  W.  P. 

t  In  the  coUection  of  the  New  York  State  Museum  at  Albany,  there  is  a  long  <<  pestle  " 
of  identical  pattern  and  same  rough  earring  as  the  one  described  flrom  the  Burlington 
Museum.  These  are  the  only  ones  that  ha^e  come  under  my  obserration,  haying  the 
handle  carved  to  represent  an  animal,  though  most  of  the  longer  implements  of  this 
character  have  a  knob  at  the  handle  as  if  for  the  purpose  of  suspension.  ~  F.  W.  P. 
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former  vary  in  shape,  some  being  rounded  on  each  side  and  some 
angular;  some  are  grooved  throughout  the  whole  length,  and 
some  only  for  a  short  distance.  They  are  ftom  six  inches  to  a 
foot  in  length,  and  are  usually  one  and  one-half  inches  to  two 
inches  broad.  The  chisels  are  smaller  and  less  common.  Both 
are  made  of  various  kinds  of  stone,  some  being  of  trap,  others 
of  granite  or  syenite,  while  others  are  of  talcose  and  mica-schist, 
and  could  be  of  use  only  in  working  quite  soft  substances,  or  in 
dressing  sMns. 

Axes  and  hatohets  of  various  kinds  are  found,  but  not  very 
often.  Ornaments  or  amulets  of  stone,  disc-shaped,  with  a  hole  in 
the  centre,  are  sometimes  met  with.  They  are  an  inch  or  so  in 
diameter,  and  one-fourth  of  an  inch  thick. 

A  very  pretty  pipe  is  in  the  Museum  of  the  University  at  Bur- 
lington; and  was  dug  up  not  far  from  Burlington^  It  is  shaped 
like  a  common  clay  pipe,  but  the  bowl  is  smaller  and  thicker,  and 
the  stem  shorter.  It  is  wrought  from  a  piece  of  dark  clouded 
gypsum,  and  is  nicely  polished.  The  stem  is  two  and  two-fifths 
inches  long,  and  one-third  of  an  inch  thick  at  the  end,  And  three- 
fourths  of  an  inch  thick  next  the  bowl.  The  sides  are  somewhat 
angular,  and  the  bore  quite  large,  being  one-fifth  of  an  inch  in 
diameter  at  the  end,  and  growing  very  gradually  smaller  towards 
the  bowl.  The  bowl  is  one  and  one-half  inches  high  and  nine- 
tenths  of  an  inch  in  diameter.  It  is  encircled  by  two  rows  of  ob- 
long cavities,  about  one-fourth  of  an  inch  broad,  and  from  three- 
tentJlis  to  one-half  of  an  inch  long,  and  one-eighth  of  an  inch  deep, 
no  two  being  exactly  alike.  There  are  seven  of  these  in  the  lower 
row  and  eight  in  the  upper,  and  they  were  probably  inlaid  with 
some  ornamental  substance. 

Pots  of  various  sizes  and  shapes  have  been  found ;  one  holding 
twenty  quarts.  All  these  are  made  of  burnt  clay.  There  are  a 
few. articles  of  Indian  workmanship  in  the  Museum  of  the  Uni- 
versity of  Vermont  which  are  peculiar  and  worthy  of  special 
notice.  0;ie  of  the  most  interesting  of  these  is  the  jar  (Fig.  1). 
This  curious  relic  was  found  about  six  miles  Arom  Burlington,  in 
the  town  of  Colchester,  in  1825.  It  was  found  some  distance 
below  the  surface  and  covered  by  a  stone  over  which  a  root  of  a 
lai^e  tree  had  grown ;  this  tree  was  quite  decayed,  and  the  stone 
itself  considerably  decomposed.  The  jar  is  made  of  a  kind  of 
clay  made  very  coarse  by  small  bits  of  mica,  quartz,  and  felspar. 
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and  obtiuned,  it  may  be,  b;  pulveriziog  granite.  This  is  quite 
brittle,  and  inclined  to  crumble,  bnt  is  made  firm  by  a  coating  both 
on  the  outside  and  inside  of  the  Jar,  of  a  fine  smooth  clay  which 
Btill  bears  the  marks  of  some  smoothing  instrument.  The  Jar  is 
very  rudely  bamed,  and  is  much  harder  near  the  top  than  at  the 
bottom.  The  color  varies  with  the  degree  of  exposure  to  fire. 
The  bottom  is  reddish  brovn,  which  grows  darker  toward  the  top 
where  it  is  almost  black.  The  interior  ia  considerably  darker  than 
the  outside,  being  of  a  uniform  black.  The  general'form  is  very 
symmetrical.  The  lower  third  ia  hemispherical,  and  without  orna- 
ment. Above  this  the  form  is  compressed  so  as  to  be  quadrilate- 
ral, and  the  sides  taper  towards  the  top  and  are  qnito  elaboiately 
ornamented.  This  ornamentation  is  entirely  made  up  of  straight 
lines  and  rings.    Beginning  below,  we  have  first  a  row  of  deeply 


impressed  rings,  running  around  the  Jar.  Theae  are  .37  of  an 
inch  in  diameter,  the  width  of  the  ring  itself  .08  of  an  inch,  thus 
leaving  a  centre  of  .29  of  an  Inch  in  breadth.  They  are  all  of 
very  nearly  equal  size,  though  some  are  more  deeply  imprinted 
than  others,  but  were  evidently  made  with  the  same  instrument,  a 
cylinder  of  bone  probably;  then  come  two  lines  very  near  to- 
gether. Above  these  the  sides  are  covered  with  a  series  of 
straight  lines  running  in  various  directions.  Three  of  the  sides 
are  very  nearly  alike,  but  the  remaining  side,  instead  of  having 
the  V-shaped  centre  filled  with  horizontal  lines  surrounded  by 
oblique  and  perpendicular  lines,  has  the  lines  differently  arranged, 
as  may  be  seen  in  Fig.  1 ,  A.  The  upper  edge  of  each  side  is  bev- 
elled and  ornamented  by  a  series  of  short  parallel  lines,  and  a  row 
of  four  or  five  rings  occupies  each  comer.  Above  this  the  body  is 
much  constricted  to  form  a  neck.     This  is  circular  and  about  half 
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an  inch  wide,  aad  has  a.  row  of  the  same  rings  around  it.  AbOTfl 
this  neck  the  top  again  swells  and  becomes  aquare  like  the  sides, 
and  the  edge  curves  from  the  comers  to-  ng.  t. 

ward  the  centre.  It  is  ornamented  with 
a  somewhat  different  arrangement  of 
lines  from  that  of  the  Bides,  as  is  shown 
in  Fig.  1,  B.  The  sides  from  6  to  c  are 
i,&  inches  high,  and  at  the  bottom  about 
six  inches  broad,  and  five  at  the  top. 
Two  of  them  are  a  little  broader  than 
tfae  rest.    Around  the  inner  edge  of  the 

top  there  is  a  band  of  short  parallel  lines,  but  with  this  exception 
the  interior  is  destitute  of  markings.  All  the  lines  fig.  s. 
are  very  distinct,  indeed  they  are  narrow  grooves 
rather  than  lines,  being  on  the  average  .06  of  an  inch 
wide  and  from  .02  to  .04  of  an  inch  deep.  None 
of  them  are  exactly  straight,  though  very  nearly  so. 
The  rings  are  twice  as  deep  as  the  lines.  The 
thickness  increases  fW>m  the  bottom  upwards,  a 
piece  broken  from  the  bottom  shows  a  thickness 
of  .22  of  an  inch;  at  the  neck,  where  a  corner  is 
broken  off,  it  is  .32  of  an  inch,  and  at  the  top  .37. 
Other  measurements  are  as  follows :  whole  height 
7.5  inches ;  diameter  of  top  5.1  inches  (inside)  ;  di- 
ameter of  neck  4.6  inches ;  length  of  curve,  a  to  6,  '' 
11  inches ;  circumference  of  neck  16.5  inches ;  circumference 
FM:.  4.  around  a,  b,  i.e.  the  lai^st  part,  27 

inches ;  length  of  one  side  of  ^op,  t'.e. 

(from  c  to  d,  5.4  inches ;  height  of  c,  d, 
1.75  inches.  When  filled  to  the  very 
brim,  it  holds  nine  pints. 

Another  larger  jar.  Fig.  2,  was  foiind 
in  Bolton,  Vermont,  about  fifty  years 
ago.    It  is  not  ornamented  except  by 
a  ring  about  the  neck.     The  general 
form  is  spherical,  the  top  being  con- 
tracted to  form  a  neck.    The  mouth  is 
wide.     The   color  is   a  drab,  and   the  whole  surface  is  entirely 
smooth  except  the  brim.     Around  this  is  a  band  about  an  inch 
wide,  made  up  of  oblique  lines.    Below  this  is  a  line  of  notch-like 
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grooves,  and  around  the  top  is  a  narrow  band  and  inside,  anothar, 

both  made  ap  of  short  parallel  lines.    This  Jar  is  9.5  inchea  in 

diameter  at  the  largest  part,  and  7.5  at  the  month.    The  depth 

jif,  y  is  9.5  inches.    It  is  about  one-fourth  of  an  inch 

thick  at  the  bottom,  and  half  an  inch  at  the  top. 

It  is  in  the  possession  of  J.  N.  Pomeroy,  Esq.,  of 

I  Burlington. 

I      Fig.  3  represents  a  singular  implement  resem- 
I  bling  a  pick.    It  is  made  of  a  greenish  sand- 
stone, and  is  as  smooth  as  the  material  allows. 
The  length  is  8.25  inches.    The  ends  are  broad 
and  thin,  but  at  the  middle  the  thickness  rapidly 
increases,   and    at   this    point  it  is   1.75,   while 
the  breadth  is  1.6  inches.    The  blunt  points  are 
smoother  than  the  rest,  bearing  evidence  of  consid- 
erable use.    This  relic  was  found  half  a  mile  south  of  Burlington. 
Fig,  i  is  an  implement  the  use  of  which  can  only  be  conject- 
ured.*    It  is  made  trova  a  light  colored  talcose  slate,  and  is  quite 
smooth.    The  nuddle  is  much  thickened  and  perforated  by  a  large 
hole  .55  of  an  inch  in  diameter  at  the  base,  and  somewhat  less  at 
the  apex.    From  this  central  portion  the  sides  diminish  in  thick- 
ness towards  the  edges  where  they  are  quite  thin.    The  whole 
length  of  the  implement  is  4  inches ;  the  breadth  at  the  top  is  3.87 
inches,  and  at  the  bottom  1.5  inches. 

Fig.  5  is  an  arrow  or  spearpoint  of  unique  style.     The  mate- 
rial is  peculiar,  being,  instead  of  flint  or  some  hard  stone,  of  a 
compact,  but  not  very  hard,  mica  slate  of  dark  gray  color.    The   * 
surface,-  is     covered  ^-  *- 

with  the  marks  of  the 
instrument  used  in 
making  it,  and  is  not 
at  ail  smooth.  The 
sides  are  strught,  the 
point   rather    blunt, 

the  barbs  short,  sharp  and  angular.    The  shank  is  thick  and  the 
edges  bevelled.    The  sides  of  the  shank  are  scalloped  sharply  and 

*  TbeM  porfonUd  Modm  are  oiI«D  tOuai  and  ue  of  vaiiaiu  nhapea  wid  aliaa. 
Sqniv  and  Darla  flgnre  one  from  Ibe  moniida,  oo  page  UO  of  tbelr  work,  and  we  have 
ooe  In  tbe  Usaeam  or  tbe  Faabodj  Academy,  fonnd  Id  Salem,  of  neailf  tbe  aame  ihape 
(boD^  made  of  different  materia).  Sqoiei  and  Daria  place  tbem  nuder  the  head  oT 
omamenta,  OTforgeta.— P.  W.  P. 
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regularly.  The  whole  length  of  this  instrument  is  2,75  inches, 
and  the  greatest  breadth  1.38  inches.  The  shank  is  .8  of  an  inch 
broad  and  .3  of  an  inch  thick.    It  was  found  at  Ck>rinth,  Vermont. 

Fig.  6  seems  to  be  a  badge  of  office,  amulet,  or  something  of 
the  sort.  *  It  is  made  of  a  very  pretty  breccia  composed  of  light 
and  dark  material.  It  is  finely  wrought  and  very  smooth,  though 
not  polished.  The  upper  side  is  worked  to  a  sharp  edge,  from 
which  the  sides  round  outwards  towards  the  rectangular  base, 
which  latter  has  a  hole  at  each  end  running  obliquely  through  the 
ends.  The  length  of  the  relic  is  4.5  inches  and  the  height  nearly  * 
2  inches.  This  was  found  about  a  mile  north  of  Burlington,  Vt. 
All  these  articles,  except  Fig.  2,  are  in  the  Museum  of  the  Uni- 
versity of  Vermont.  Besides  such  remains  other  traces  of  the 
Indian  tribes  are  seen  in  the  h^roglyphics.  At  Bellows  Falls  two 
rocks  were  found  many  years  ago  on  which  were  rudely  traced 
heads,  a  large  group  on  one  and  a  single  head  on  the  other.  Some 
of  these  had  rays  coming  from  the  top.  Near  Brattleborough,  by 
the  side  of  the  river,  a  lai^e  rock  was  found  which  was  covered 
with  tracings  of  animals,  as  snakes,  birds,  etc.,  in  all,  ten  figures, 
some  not  recognizable  as  representing  any  animal. 

Such  are  some  of  the  works  which  tell  us  of  the  former  occu- 
pants of  Vermont. 
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BT  FRBOERICK  WnXIAM  VOGKL. 

On  the  programme  of  the  Sixteenth  Annual  General  Convention 
of  German  Bee  Keepers,  held  in  the  City  of  Nuremburg,  on  the 
14th,  15th  and  16th  days  of  September,  1869,  the  first  question 
was  as  follows : 

*  Implements  of  this  singalar  form  and  high  flnish  hmye  been  found  botti  in  the 
moand*  and  on  the  surface  throughout  the  South  and  West,  but  never  to  my  knowledge 
have  they  been  mentioned  firom  any  New  England  State  before.  They  are  always 
made  of  ornamental  stone  and  perforated  at  their  lower  comer.  Hardly  two  specimens 
are  alike  in  their  finish,  though  all  liave  the  singular  general  form  given  in  the  figure 
above.  Squler  and  Davis  (8. 1.  Contr.  1, 838)  give  figures  of  Uiree  of  these  stones  under 
the  head  of  ornaments,  but  question  their  being  simply  for  that  purpose.— F.  W.  P. 

t  Translated  Arom  the  German  by  Samuel  Wagner,  Editor  of  the  American  Bee  Jour- 
nal.  From  the  Annals  of  Bee  Culture,  fbr  1870. 

▲MSB.  NATUBALIBT,  VOL.  V.  2 
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What  is  the  value  of  mixed  breeds  of  bees  produced  by  crossinff 
the  Italian^  the  Egyptian,  the  CamicUan  or  Heath  Bee,  with  th€ 
common  Black  Beef 

On  the  general  sabject  of  bee  breeding  thus  introduoed,  but 
with  incidental  reference  also  to  the  production  of  improved 
breeds,  Mr.  Vogel,  an  experienced  and  accomplished  beekeeper 
and  breeder,  of  the  Province  of  Brandenburg,  in  Prussia,  who 
probably  has  more  diversified,  practical  and  experimental  knowl- 
edge of  it  than  any  other  apiarian,  submitted  the  following  re- 
marks: 

If  we  careftdly  consider  the  topics  embraced  in  No.  1  of  our 
programme,  we  shall  recognize,  as  the  substance  of  them,  this 
query,  '^Is  it  possible  to  produce  an  improved  breed  of  bees? 
And  if  so,  what  are  the  principles  of  breeding  which  we  must 
adopt?  " 

I  do  not  deny  that  on  this  question  I  shall  speak  with  a  certain 
degree  of  complacency,  for  that  which  I  have  to  communicate  is 
not  derived  from  the  indulgence  of  an  idle  fancy,  but  is  based  on 
obaervationa  made  at  the  hive — the  only  sure,  living,  and  pure 
source  of  apistix^l  science. 

.  In  a  discourse  on  the  production  of  an  improved  l»eed  of  bees, 
we  have  to  fix  clearly  in  our  minds  the  distinction  between  variety 
and  race^  for  thp  two  ideas  are  not  unfrequently  confounded,  or 
used  in  a  very  arbitrary  sense.  The  idea  of  variety  includes  a  cer- 
tain amount  of  constitutional  properties.  In  bees  there  are  among 
others,  good  or  bad  temperaments,  swarming  propensity  or  the 
want  of  it,  disposition  to  build  drone  comb,  etc.,  etc.  Allow  me  to 
include  all  such  constitutional  properties  under  the  general  term 
characteristics.  Variety,  accordingly,  is  based  on  the  character- 
istics. Corporeal  markings,  size  and  color,  do  not  come  into  con- 
sideration in  determining  the  idea  of  '^  variety."  If  the  bees  of  any 
particular  district  are  distinguished  by  a  marked  propensity  for 
swarming,  or  by  any  other  special  characteristics,  we  are  warranted 
in  designating  them  as  a  ^'  variety."  Thus,  in  my  estimation,  the 
heath  bees  of  Luneberg,  those  of  Lower  Austria,  etc.,  etc.,  are 
simply  new  varieties  of  our  well-known  black  bee.  The  peculiar 
constitutional  properties  which  characterize  varieties  are  rooted  in 
the  psychical  or  spiritual  nature  of  the  insect,  and  are  elicited  by 
the  kind  or  quality  of  the  pasturage,  by  particular  modes  of  man- 
agement, by  diversity  9f  climate,  or  s<Hne  other  dominating  peou- 
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liaiity  of  the  district.  Accordingly  these  constitational  properties 
disappear  or  are  lost  by  lapse  of  time,  by  removal  to  a;  different 
locality,  and  thus  sabjecting  the  insect  to  other  climatic  influences 
and  otiier  conditions  of  management  or  pasturage.  Hence,  it  is 
obvious  that  for  the  production  of  an  improved  breed  mere  varie« 
ties  are  of  very  subordinate  account.  At  the  same  time,  however,  I 
contend  that  the  production  of  an  improved  breed  of  genercU  vcUtie 
—  that  is,  one  equally  suited  to  aU  parts  6f  an  extensive  country^— 
is  an  impossibility.  On  the  other  hand,  I  am  clearly  of  opinion 
that,  for  each  particular  district  possessing  marked  peculiarity  of 
climate  and  pasturage,  an  improved  breed  specially  suited  to  those 
conditions  may  be  produced.  And  in  this  aspect,  the  existing 
varieties  of  the  honey  bees  are  of  high  significance  and  value. 

The  meaning  and  extent  of  the  idea  expressed  by  the  term  race 
have  long  since  been  settled  by  science.  The  term  embraces  a 
certain  amount  of  external  corporeal  markings,  among  which  are 
size  and  color.  When  the  bees  of  any  extensive  region,  or  even 
of  a  limited  district,  are  found  to  be  strikingly  distinguished  by 
their  large  or  small  size,  by  the  color  and  quality  of  their  pubes- 
cence, or  of  the  tint  of  their  dorsal  bands,  from  the  common  type 
of  the  honey  bee  —  assuming  as  such,  for  the  present,  our  conoimon 
black  bee,  we  are  warranted  in  designating  them  as  a  distinct  van- 
ety  or  race;  and  that  each  variety  or  race  has  its  own  distinguishing 
constitutional  characteristics  is  generally  known. 

I  am  not  of  opinion,  however,  that  in  order  to  produce  or  im- 
prove breed,  recourse  must  necessarily  be  had  to  the  foreign  races 
which  have  been  introduced  among  us,  though  it  is  often  alleged 
that  we  should,  from  the  start,  have  availed  ourselves  of  them,  and 
have  endeavored  thus  to  originate  an  improved  breed.  But  had 
that  course  been  adopted,  we  should  hardly  ever  have  reached  a 
satisfactory  result.  The  pure  races  would  have  disappeared  under 
our  hands  long  before  we  could  have  succeeded  in  substituting  an 
improved  breed  for  them.  It  was  much  wiser  to  labor  primarily  to 
secure  an  ample  stock  of  pure  races,  while  at  the  same  time  the 
peculiar  diaracteristics  of  each  were  assiduously  studied.  And 
now  that  both  these  points  have  been  attained,  we  are  placed  in  a 
position  favoring  and  frimishing  means  and  facilities,  for  the  orig- 
ination and  production  of  an  improved  breed. 

Permit  me  now  to  communicate  the  results  of  a  series  of  experi- 
ments, all  of  which  had  for  their  object  to  ascertain  the  principles 
which  should  guide  and  govern  us  in  the  endeavor  to  produce  and 
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establish  an  improved  breed  of  bees.    The  experiments  instituted 
were  so  numerous,  that  they  might  be  told  by  fifties  or  hundreds. 

1.  Crossing  the  Uack  bee  with  the  Italicm. —  When  the  Italian 
bee  was  introduced  by  Dzierzon,  it  was  supposed  that  the  workers 
produced  by  the  Italian  queen,  fertilized  by  a  black  drone,  would 
show  an  intermingling  of  the  external  markings  of  .the  parents. 
But  this  was  soon  found  to  be  a  mistake.  In  the  second  genera- 
tion already,  degeneration  became  apparent  —  the  hybrids  divided 
numerically,  one  portion  resembling  the  Italian,  and  the  other  the 
black  bees.  For  the  purpose  of  experiment,  I  continued  breeding 
in  these  two  directions,  and  in  the  fourth  or  fifth  generation 
reached  again  on  the  one  hand  the  pure  Italian  bee,  and  on  the 
other  in  the  fourth  degree,  the  pure  black  bee.  The  hybridism  was 
thus  again  resplved  into  its  cUavcU  elements.  The  facts  thus  experi- 
mentally ascertained  are,  however,  of  very  subordinate  significance, 
elucidating  only  the  coloration  of  the  hybrids.  Of  higher  and 
much  greater  practical  value,  on  the  other  hand,  is  the  solution  of 
the  inquiry: — ^^Do  the  constitutional  characteristics  of  the  two 
become  commingled  in  the  black-Italian  hybrids  ?  Or  are  those  of 
the  one  variety  or  race  simply  transmitted  to  the  other?"  It  is 
well  known  that  very  different  answers  have  been  given  to  these 
questions.  Some  breeders  state  that  the  hybrids  of  the  black  and 
Italian  bees  possess  the  constitutional  properties  of  the  Italians ; 
while  others  allege  the  direct  contrary.  Some  assert  that  the 
hybrids  are  more  irascible  than  the  black  bees ;  others  again  say 
they  are  less  so.  Some  declare  that  they  will  store  more  honey, 
while  others  say  that  they  will  store  less,  etc.  The  truth  is,  the 
constitutional  properties  of  the  two  are  of  an  exceedingly  subtile 
nature,  which  makes  it  extremely  diflScult  to  base  a  reply  on  the 
results  of  a  cross  between  them.  It  is  only  by  crossing  the  black 
bee  with  the  Egyptian  that  we  can  obtain  any  clear  light  on  the 
point  under  consideration. 

2.  Crossing  the  black  bee  and  the  Egyptian,  —  When  the  Egyp- 
tian bee  was  consigned  to  me  by  the  Berlin  Acclimatization 
Society,  I  was  of  opinion  that  this  bee  was  of  little,  or  at  most  of 
only  slight  importance  in  a  scientific  point  of  view,  for  I  supposed 
then  that  whatever  was  to  be  learned  of  the  proposed  mysteries  of 
the  bee,  had  already  been  revealed  by  means  of  the  Italians. 
Now,  however,  I  feel  assured  that  thefulure  of  apistical  theory  per- 
tains to  the  Egyptian  bee. 

Very  soon  some  of  the  Egyptian  queens  became  fertilized  by 
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drones.  The  workers  produced  by  these  queens  were  not  percept- 
ibly larger  than  the  pure  Egyptian  workers,  and  in  other  respects 
still  resembled  the  Egyptian  type  very  much.  The  drones  pro- 
duced by  these  queens  —  since  impregnation  exerts  no  direct  influ- 
ence on  them  —  were  still  pure  Egyptian.  I  now  raised  some 
yonng  'queens  fh>m  these  impurely  fertilized  mothers,  and  em- 
ployed the  Kohler  process  to  secure  their  fertilization  by  black 
drones.  According  to  the  experience  derived  from  crossing  the 
black  bee  and  the  Italian,  the  workers  produced  by  such  queens 
should  have  been  numerically  one-half  black  bees,  and  the  other, 
half  Egyptian.  But  when  the  hybrid  workers  made  their  appear- 
ance our  anticipations  were  not  realized.  The  hybrids  diverged 
in  two  directions  indeed,  but  the  parental  markings  showed  them- 
selves mingled  or  melted  into  each  other,  in  a  portion  of  the  pro- 
geny. A  portion  of  the  workers  resembled  the  Italian  workers  sq 
perfectly,  in  color,  size,  and  chara<;teristics,  that  no  expert  could 
distinguish  them  from  pure  Italians.  Another  portion  of  them 
still  resembled  the  Egyptian  bees,  showing  a  black  body  covered 
with  a  grayish  pubescence,  and  manifesting  the  constitutional  char- 
acteristics of  the  Egyptians.  These  observations  led  me  to  suppose 
that,  probably  ages  ago,  the  Italian  bee  may  have  originated  from 
a  cross  of  the  black  bee  with  the  Egyptian.  I  communicated 
this  conjecture  to  Dr.  Gerstaecker  of  Berlin  and  other  friends. 
The  latter  received  the  suggestion  with  great  disfavor,  regarding 
it  as  derogatory  and  dishonoring  the  Italian  bee,  and  it  required 
no  inconsiderable  labor  to  convince  them  that  the  conjecture  had 
no  reference  whatever  to  any  supposed  value  or  want  of  value  of 
any  variety  of  the  honey  bee,  but  was  of  a  purely  scientific  nature ; 
and  that  one  variety  might  in  economic  value  still  rank  high  above 
another,  though  it  be  clearly  demonstrated  to  be  of  hybrid  origin. 
Dr.  Gerstaecker  informed  me  that  he  was  unable  to  distinguish  the 
workers  produced  by  a  cross  of  the  black  bee  with  the  Egyptian, 
ttom  the  pure  Italian  workers ;  but  that  I  had  assigned  no  reason 
for  my  hypothesis,  and  that  the  geographical  distribution  of  the 
honey  bee  militated  against  it.  I  then  again  carefully  studied  the 
excellent  little  treatise  by  Dr.  Grerstaecker,  on  '^  The  Geographical 
Distribution  of  the  Hohey  Bee,"  and  found  that  the  geographical 
distribution  of  the  races  furnished  no  conclusive  arguments  either 
for  or  against  my  views.  Here  the  idea  occurred  to  me  that  the 
conjecture  would  attain  to  the  highest  degree  of  probability,  if  a 
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hybrid  queen  of  the  second  or  third  generation  should  be  fonnd  to 
produce  drones  which  could  not  be  distinguished  fh>m  Italians. 
Impatiently  did  I  await  the  return  of  spring.  The  drones  finally 
made  their  j^pearatace  and  diverged  likewise  in  two  directions; 
one  portion  could  not  be  distinguished  from  Italian  drones,  while 
another  portion  resembled  the  Egyptian  drones  in  size,  but  having 
black  bodies  with  grayish  pubescence.  I  then  raised  young 
queens  from  an  Egyptian  hybrid  queen  of  the  second  degree  of 
degeneration,  and  arranged  to  have  them  fertilized  by  drones  de- 
rived from  the  same  mother,  but  bearing  Italian  markings.  The 
workers  produced  by  these  queens  resembled  the  Italians,  while 
the  drones  divei^ed  in  the  two  directions  adverted  to.  I  now  pro- 
ceeded to  breed  in-and-in  from  the  hybrids  thus  obtained,  and  in 
^e  third  and  fourth  generations  all  the  drones  bore  the  Italian 
marirings.  It  might  here  be  objected  that  on  ataval  principles, 
these  hybrids  must  revert  to  their  distinct  parental  or  primal  races, 
as  is  the  case  with  hybrids  of  the  black  bee  and  the  Italians.  But 
I  have  now  before  me  black  Egyptian  hybrids  of  the  nineteenth 
generation,  and  these  still  retain  their  characteristic  maridngs 
unchanged  alike  in  queens,  and  drones,  and  workers,  though  rather 
intensified  in  degree  and  permanence.  Firmly  established,  there- 
fore, do  I  regard  this  fact  —  From  a  cross  of  the  black  bee  with  the 
Egyptian,  a  hybrid  is  produced  tohich  no  man  can  distinguish  from 
the  Italian  bee. 

Now  what  do  these  observations  teach  ?  For  brevity's  sake  I 
will  express  the  question  thus: — Did  Divine  Omnipotence,  when 
placing  the  animal  creation  upon  the  earth,  provide  in  each  case 
only  one  primitive  pair?  Or  did  He  create  each  race  at  once  in 
larger  groups?  And  if  the  latter,  were  all  the  animals  of  the 
same  class  perfectly  alike  as  regards  size  and  color?  Or  did  God 
create  directly  the  different  races  of  the  honey  bee?  When  we 
reflect  that  no  mortal  eye  witnessed  the  grand  act  of  creation,  and 
fhrther  consider  that  no  reply  can  be  deduced  from  any  known  laws 
of  nature,  they  may  be  regarded  as  highly  presumptuous.  But 
the  arrogance  apparently  involved  in  them  vanishes  at  once,  when 
I  state  that  I  have  not  deduced  the  reply  from  my  own  mental  cog- 
itations, but  from  facts  with  which  I  became  acquainted  when 
crossing  the  common  black  bee  with  the  Egyptian.  My  observa- 
tions constrained  me  to  accept  two  primitive  races  for  the  honey 
bee.    A  portion  of  each  of  these  races  certainly  existed  since  the 
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daini  of  history,  and  these  I  denominate  original  or  jpHmary  races. 
In  the  course  of  time  others  arose  firom  the  crossing  or  intermix* 
tmre  of  the  primary  races  and  these  I  call  derivatif>e  or  seccmdary 
races,  or  var%etie9*  The  black  bee  and  the  Egyptian  I  regard  as 
primary  races.  The  Italians,  Crecropians,  Syrians,  Chinese,  etc., 
etc. — ^*  Who  can  count  the  peoples?  who  name  their  names?"  all 
these  are  nothing  more  than  the  hybridous  products  springing  from 
the  two  original  races — mere  derivative  or  secondary  races.  I 
venture  to  say  that  if  all  these  mixed  products  be  entirely  removed, 
leaving  me  only  the  pure  black  bee  and  the  pure  Egyptian,  I  could 
speedily  reproduce  any  desired  secondary  race,  by  crossing  those 
two  primaries.  Possibly,  the  strikingly  black  honey  bee  of  Mad- 
agascar may  yet  prove  to  be  another  primary  race. 

3.  Crossing  the  Italian  bee  and  the  Egyptian.  —  What  has  hith- 
erto  been  said  is  of  subordinate  importance,  so  far  as  regards  the 
production  of  an  improved  breed,  because  it  refers  only  to  the 
color  or  markings  which  it  may  be  thought  desirable  to  give  to  the 
improved  breed.  But  of  higher  and  more  practical  importance  is 
the  solution  of  the  questions.  Is  the  constitutional  temperament 
of  one  race  transmissible  to  another?  And  if  so,  is  this  to  be 
effected  by  means  of  the  queen  or  drone?  Or,  again,  do  the  con- 
stitutional properties  of  the  two  races  or  varieties  become  so  com- 
mingled or  melted  into  each  other  by  the  cross,  that  new  and 
special  constitutional  properties  are  the  result?  In  breeding  we 
have  hitherto  relied  mainly  on  the  queen.  We  said  —  ^  this  is  a 
choice,  populous  colony  with  a  fine  prolific  queen,  therefore  we  must 
use  some  of  its  blood  for  raising  queens."  But  I  do  not  believe 
that,  in  the  endeavor  to  procure  an  improved  breed,  it  is  sufficient  to 
have  regard  only  for  the  qualities  of  the  queen.  According  to  my 
observations,  those  of  the  drone,  too,  must  be  taken  into  account. 

In  order  to  accumulate  facts,  it  became  necessary  to  cross  the 
Italian  bee  with  the  Egyptian,  because  these  two  are  the  exact  coun- 
terparts of  each  other,  as  regards  constitutional  characteristics  — 
the  Egyptians  having  a  fiery  temperament,  while  the  Italian  is  of 
a  placid  and  gentle  disposition.  The  first  inquiry  was: — Does 
the  temperament  reside  in  the  seminal  filament,  or  in  the  egg? 
In  other  words,  is  the  seminal  filament  the  germ  of  the  young  bee, 
oris  the  egg? 

When  first  the  seminal  filaments  were  discovered  in  the  genera- 
tive fluid,  it  was  thought  that  each  was  the  incipient  germ  of  a 


24  HABITS   OF  THE  PRAIRIE  DOG. 

nascent  creature ;  and  that  the  young  animal  is  nothing  more  than 
a  fhlly  developed  seminal  filament.  Accordingly,  it  was  assumed 
that  the  egg  only  contained  the  requisite  nutriment  for  the  suste- 
nance and  development  of  the  seminal  filament.  Now,  if  this 
were  in  reality  the  germ  of  the  nascent  creature,  the  constitutional 
properties  must  be  inherent  in  the  drone.  But  every  bee  breeder 
is  aware  of  the  fact  that  an  unimpregnated  queen  la3'^s  .^gs  which 
produce  drones  exclusively ;  and  he  fhrther  knows  that  worker  bees 
occasionally  lay  eggs  from  which  living  creatures  are  developed, 
and  that  these  are  invariably  drones.  From  these  facts  it  is  evi- 
dent that  the  egg  coTUains  the  germ  of  the  young  bee.  Let  us  now 
inquire  what  observation  and  experiment  farther  teach.  I  crossed 
pure  Egyptian  queens  with  ItaMan  drones.  In  the  hybrid  progeny, 
the  constitutional  properties — the  temperament  —  of  the  Egyp- 
tian seemed  completely  obliterated,  as  it  were,  and  those  of  the 
Italian  substituted.  I  next  crossed  the  Italian  queens  with  Egyp« 
tian  drones,  and  the  progeny  displayed  the  Egyptian  characteris- 
tics wholly.  Hence,  it  was  manifest  that  tfie  temperament  of  the 
bee  resides  in  the  semincU  JUam^nt,  Accordingly,  in  our  endeavors 
to  provide  an  improved  breed,  our  attention  must  be  preeminently 
directed  to  the  drones  by  which  the  selected  queen  is  to  be  ferti- 
lized. We  come  now  to  the  question  whether  drones  possess  di- 
versities of  temperament ;  but  the  elucidation  of  this  branch  of 
our  topic  would  occupy  too  much  time  at  present.  I  may  per- 
haps have  occasion  hereafter  to  discuss  it. 

Some  may  dissent  frx>m  the  views  I  have  here  expressed,  but  we 
cannot  disagree  in  our  object,  namely,  by  steadfast  endeavor  and 
close  scrutiny  to  attain  to  the  knowledge  of  the  truth  which  the 
Omniscient  has  embodied  in  that  very  diminutive  member  of  ani- 
mated nature,  the  Honey  Bee. 
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BT  PROF.   B.  C.  JILL80N,  PH.D. 

October  26th,  1869, 1  received  two  Prairie  Dogs,  which  had 
been  forwarded  from  Cheyenne,  Wyoming  Territory.  They  were 
about  the  same  size,  each  measuring  thirteen  inches  in  length,  the 
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tail  being  three  and  an  eighth  inches  long.  For  want  of  a  better 
place  they  were  kept  until  spring  in  one  of  the  large  rooms  of  the 
aniversity  building,  where  a  box  was  assigned  for  their  especial 
use,  with  tall  permission  to  run  about  as  they  chose,  provided 
they  remained  on  their  good  behavior.  Hardly  had  they  been 
placed  in  their  new  quarters  when  they  began  to  make  a  foraging 
expedition  about  the  room,  and  discovering  several  boxes  of 
choice  mineralogical  specimens  wrapped  in  soft  paper,  pronouncecT 
the  latter  article  confiscated,  and  proceeded  to  appropriate  it  to 
their  own  use.  Seizing  the  paper  with  their  teeth  they  would 
soon  strip  the  specimen,  and  sitting  on  their  hind  legs,  and  using 
their  paws  as  hands,  would  cram  their  mouth  and  cheek  pouches 
with  the  plunder — the  long  ends  protruding — and  then  with  a 
peculiar  ambling  gait  cross  the  room,  and,  having  deposited  their 
load  under  a  case  of  apparatus,  quickly  return  for  more.  This 
was  continued  for  several  days,  till  they  had  gathered  an  immense 
quantity  of  warm  material  composed  of  every  scrap  of  wood  or 
paper  that  could  be  obtained.  Not  satisfied  with  this  wholesale 
plundering,  they  commenced  an  indiscriminate  gnawing  of  table 
legs,  cabinet  cases,  boxes,  etc.,  in  fact  everything  upon  which  they 
could  exercise  their  sharp  incisors  except  the  stove,  which  I 
noticed  the}'  carefully  avoided  after  once  trying  their  skill  upon  it. 
So  troublesome  did  they  at  length  become,  that  they  were  confined 
to  their  box,  and  only  occasionally  permitted  to  run  at  large 
under  a  watchful  eye.  At  such  times  they  would  amble  about  the 
room,  occasionally  stopping  and  whisking  their  tail  in  a  most 
amusing  manner.  At  the  slightest  noise  they  would  raise  them* 
selves  upon  their  hind  legs,  with  their  fore  legs  hanging  down  in 
front,  and  with  a  quick,  sharp,  intelligent  look  in  all  directions, 
endeavor  to  discover  the  cause  of  the  disturbance.  They  soon 
became  very  tame,  coming  when  called,  and  eating  Arom  my  hand, 
though  they  would  sometimes  give  strangers  who  were  too  familiar, 
a  pretty  sharp  nip.  Their  food  consisted  of  the  blade,  stock,  and 
grain  of  com,  the  blades  and  roots  of  grass,  cabbage  leaves, 
celery  tops,  apples,  nuts,  etc.  Of  peanuts  they  were  very  fond, 
but  of  nuts  with  a  hard  shell  they  seemed  to  have  no  conception 
whatever.  Taking  them  in  their  paws,  they  would  try  their  teeth 
upon  them,  and  then  let  them  drop  in  apparent  disgust ;  in  this  re» 
spect  acting  very  differently  from  their  near  relatives,  the  squirrels. 
When  the  nuts  were  cracked,  however,  they  seemed  to  enjoy  them 
as  a  great  luxury.    Their  peculiar,  short,  quick  and  sharp  voice 
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was  often  exercised  for  the  amuBement  of  my  friends.  At  a 
peculiar  chirrup  of  mine,  they  would  quickly  assume  an  erect  post- 
ure, their  fore  paws  hanging  in  front,  their  heads  raised  as  high  as 
possible,  and  with  mouth  turned  upwards,  give  forth  a  sound  so 
nearly  resembling  the  yelp  of  a  domestic  puppy,  as  to  confer  on 
these  peculiar  animals,  the  familiar,  though  by  no  means  appropri- 
ate, name  of  Prairie  Dogs.  At  each  cry  they  Jerked  their  tails,  as 
if  it  cost  them  an  effort  to  speak  so  loud.  They  were  very  affec- 
tionate, seldom  quarrelling,  and  often  standing  with  their  fore  paws 
on  each  other's  shoulders,  rubbing  their  noses  together.  I  once 
discovered  that  one  of  them  had  crawled  through  a  small  hole, 
and  was  wandering  about  between  the  laths  and  outside  of  the 
building.  As  often  as  I  called,  it  would  answer,  and  at  length 
discovering  that  it  had  found  its  way  to  the  ceiling,  I  removed  a 
board  from  the  floor  of  the  room  above  and  releasing  it,  returned 
it  to  its  companion.  The  demonstrations  of  affection  which  fol- 
lowed would*  put  to  shame  many  a  couple  of  higher  intelligence. 
The  next  day  the  other  one  had  not  been  released  ten  minutes, 
when  it  too  passed  through  the  same  hole,  and  probably  following 
the  track  of  its  predecessor,  was  finally  removed  fh>m  the  same 
opening.  On  being  returned  to  its  quarters,  demonstrations  were 
indulged  in,  similar  to  those  of  the  preceding  day.  During  the 
greater  part  of  December,  January  and  February,  they  lay  in  a 
dormant  state,  although  there  was  usually  a  fire  in  the  room  six 
days  in  each  week.  They  were  generally  found  occupying  the 
centre  of  their  paper  heap,  coiled  up  in  such  a  way  as  to  resemble 
two  small  parcels  of  fur.  Their  temperature  was  so  much  reduced 
that  they  seemed  cold  to  the  touch,  and  often  provoked  the  remark 
from  strangers  "  They  are  dead,  atone  dead."  They  never  opened 
their  eyes,  and  showed  by  their  actions  that  they  desired  nothing  so 
much  as  to  be  let  alone.  Towards  the  close  of  February  they 
began  to  exhibit  signs  of  returning  life,  occasionally  leaving  their 
box,  to  which,  however,  they  would  soon  return.  Early  in  the 
spring  I  took  them  to  my  home  a  few  miles  from  the  city,  and 
placed  them  in  a  large  pen  where  they  had  abundant  opportunity 
of  enjoying  their  well  known  digging  propensities.  Having  se- 
lected a  corner  they  commenced  their  labors  and  were  soon  out  of 
sight.  In  a  few  days  they  had  raised  a  mound  around  the  en- 
trance one  foot  and  a  half  in  height  and  two  feet  in  diameter. 
Their  under-ground  work,  however,  seemed  never  completed,  for 
they  were  constantly  throwing  dirt  from  the  hole.    In  digging. 
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th^  osed  their  fore  feet,  throwing  the  dirt  some  distance  to  the 
rear  with  their  hind  feet.  Sometimes  they  tamed  sronnd  and 
pushed  the  dirt  before  them  with  theit  paws.  They  had  a  siDgn- 
lar  liabit  of  using  their  noses  as  miniature  battering-rams,  and 
were  oonstantly  bunting  the  earUi  about  their  pen  in  this  manner. 
They  spent  much  of  their  time — sometimes  one,  and  sometimes 
both — sitting  erect  on  their  mound  with  their  paws  hanging  down 
in  fh>nt,  apparently  taking  a  survey  of  their  narrow  quarters.  At 
the  slightest  noise,  they  would  dart  into  their  hole  shaking  their 
little  tails  in  a  most  oomical  and  derisive  manner.  Hardly  had 
they  disappeared,  however,  when  their  heads  would  stealthily  reap- 
pear with  a  gaze  of  curiosity  and  impertinence.  Though  ap- 
parently so  timid,  they  sometimes  exhibited  an  adventurous  spirit, 
as  shown  by  their  frequent  climbs  to  the  roof  of  the  adjoining 
coal-shed,  while  their  hasty  and  awkward  scrambling  to  get  down 
was  sometimes  amusing  to  behold.  Wishing  to  examine  their 
nnder-gFOund  habitation,  I  commenced  November '24th,  to  dig 
them  out.  Aa  their  burrow  passed  under  the  coal  shed,  its  depth 
was  probably  modified  by  this  circumstance,  and  the  task  was  not 
BO  great  as  I  at  first  supposed. 

Fig.  7. 
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In  the  above  sketch,  ABC  representa  the  outline  of  that  cor- 
ner of  the  pen  in  which  their  hole  was  commenced,  and  C  B  D 
the  sides  of  the  coal-shed  under  which  they  burrowed.  The 
passages  were  about  three  and  a  half  inches  in  diameter,  and 
nearly  round,   being  slightly  flattened  &om  above,  downward. 
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Their  depth  is  indicated  in  inches  by  the  figures  in  the  cut,  the 
meaenrements  being  taken  fVom  the  top  of  the  passage  to  the 
surface  of  the  ground.  E  shows  the  position  of  a  side  excava- 
tion, spherical  in  shape,  and  twelve  inches  in  diameter,  which, 
when  opened,  was  found  filled  with  dried  grass,  com  fodder,  etc. 
F  was  also  spherical,  nine  inches  in  diameter,  and  empty,  ff 
was  a  blind  paes^e,  or  ad  de  »ac,  three  feet  in  length,  packed 
solid  with  grass  and  little  masses  of  dirt,  the  object  doubtless 
being  to  keep  moist  the  winter's  supply  of  food ;  the  packing 
being  accomplished  by  the  bunting  process  already  described. 
The  burrow  passed  under  E  as  indicated  by  the  dotted  lines,  and 
j.|^  g  as  shown  by  the  section  in  the  margin, 

where   a   represents   the   surface  of  the 
ground,  h  one  side  of  the  granary  E,  and 
c  the  passive  way  beneath.     The  distance 
iVom  a  to  b  was  eight  inches,  the  width  of 
h  at  this  point  six  inches,  and  the  distance 
from  6  to  c  fonr  inches.    The  total  length 
of  under-^pitiund   excavation  was    about 
twenty-five  feet.     The  question  is  often 
asked,  does  the  Prairie  Dog  require  any 
water?    The  gentleman  who  brought  mine  on,  said  he  had  had 
them  two  months,  during  which  time  he  had  given  them  nothing 
to  drink.    I  received  them  October  26th,  1869,  and  (W>m  that 
time  to  the  Ist  of  May,  1870,  I  am  ntrt  they  drank  nothing. 
Harcfa  11th  and  April  3d,  I  placed  a  dish  of  water  before  them. 
Each  time  they  merely  smelt  of  it,  and  turned  away  without 
drinking  a  drop.     From  the  1st  of  May  to  the  last  of  Novem- 
ber, they  occupied  their  summer  quarters,  and  though  always 
rejecting  the  water  placed  before  them,  they  may  have  received 
an  abundant  supply  fh)m  the  falling  rain,  the  dew,  and   the 
moist  earth.    During  the  month  of  December,  1870,  one  of  them 
drank  four  times,  viz.,  on  the  7th,  half  an  ounce ;  the  9th,  two 
ounces ;  the  14th,  one  and  a  half  ounces ;  the  20tb,  one  and  a  half 
ounces,  and  on  the  22d,  commenced  its  winter  nap. 

It  is  often  recorded  in  the  books,  that  the  Prairie  Dog,  owl  and 
rattlesnake  live  lovingly  together  in  the  same  bole.  I  have  seen 
many  "dc^^wns"  with  owls  and  dogs  standing  on  contiguous, 
and  in  some  cases,  on  the  same  mound,  but  never  saw  a  snake  in 
the  vicinify.    I  have  conversed  with  many  frontiersmen  and  have 


FLIGHT  OF  BIBD8   AND  INSECTS.  29 

yet  to  find  one  who  will  acknowledge  his  belief  in  this  singular 
phenomenon.  In  a  region  of  country,  where  snakes  are  so  abun- 
dant as  in  some  parts  of  the  West,  it  would  be  very  strange  if 
they  were  not  occasionally  found  in  '^  dogtowns  "  as  well  as  else- 
where. In  the  room  in  which  my  dogs  were  confined,  was  a  cage 
containing  two  full-grown,  living  rattlesnakes.  This  gave  me  an 
excellent  opportunity  for  testing  the  friendship  of  these  animals 
for  one  another,  but  my  cautious  skepticism  exceeded  my  curiosity,- 
and  my  little  friends  did  not,  this  time  at  least,  fall  victims  to 
scientific  experiments. 
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The  few  last  numbers  of  the  French  ^^  Revue  des  Cours  Scien- 
tifiques"  (Nos.  36,  38,  40,  1870),  which  has  been  suspended  since 
the  siege  of  Paris,  contain  the  reports  of  a  course  of  lectures 
by  M.  Marey  on  this  interesting  subject.  The  distinguished  lec- 
turer has  brought  to  bear  on  this  difficult  theme  rare  experimental 
and  mechanical  tastes,  added  to  a  nicety  of  manipulation  charac- 
teristic  of  his  countryiien. 

Who  of  us,  as  remarked  to  the  translator  by  an  eminent  orni- 
thologist, can  even  now  explain  the  long  sustained,  peculiar  flight 
of  the  hawk,  or  turkey  buzzard,  as  it  sails  in  the  air  without 
changing  the  position  of  its  wings  ?  and,  we  would  add,  the  some- 
what similar  flight  of  a  butterfly?  It  is  the  poetry  of  motion,  and 
a  marvellous  exhibition  of  grace  and  ease,  combined  with  a  won- 
derftil  underlying  strength  and  lightness  of  the  parts  concerned  in 
flight. 

Before  we  give  a  partial  account  of  the  results  obtained  by  the 
delicate  experiments  of  Professor  Marey,  our  readers  should  be 
reminded  of  the  great  differences  between  an  insect  and  a  bird,  re- 
membering that  the  former  is,  in  brief,  a  chitinous  sac,  so  to  speak, 
or  rather  a  series  of  three  such  spherical  or  elliptical  sacs  (the 
head,  thorax  and  abdomen) ;  the  outer  walls  of  the  body  forming 
a  solid  but  light  crust,  to  which  are  attached  broad,  membranous 
wings,  the  wing  being  a  sort  of  membranous  bag  stretched  over  a 
framework  of  hollow  tubes,  so  disposed  as  to  give  the  greatest 
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lightness  and  strQitgtli  to  the  wing.  The  wings  are  mored  by  pow- 
erAil  mnacles  of  flight,  Ailing  np  the  caTitj  of  the  thorax,  jnst  aa 
the  m'nscles  are  largest  about  the  thorax  of  a  bird.  Moreover  in 
the  body  of  insects  that  fly  (such  aa  the  bee,  cock-chaf^  and  dragon 
fly),  aa  distingniabed  from  those  that  creep  exclusively,  the  air 
tubes  (tracbee)  which  ramify  into  every  part  erf'  the  body,  are  di- 
lated here  and  there,  especially  in  the  base  of  the  abdomen,  into 
large  sacs,  which  are  filled  with  air,  when  the  insect  is  about  to 
take  fli^t,  so  that  the  specific  gravity  of  the  body  is  greatly  di- 
minished. Indeed,  these  air  sacs,  dilfttable  at  will  by  the  insect, 
may  be  compared  to  the  swimming  bladder  of  fishes,  which  enables 
them  to  rise  and  fall  at  will  to  different  levels  in  the  sea,  thus 
eflliecting  an  immense  saving  of  the  labor  of  Bwimming,  In  the 
birds,  as  everybody  knows  who  has  eaten  a  chicken,  or  attended 
the  dissection  of  a  Thank^ving  turkey,  the  soft  parts  are  exter- 
nal, attached  to  the  bony  ft-omework  comprising  the  skeleton,  the 
wing  bones  being  directly  connected  with  the  central  back  bone ; 
so  tliat  while  these  two  sorts  of  animated  machines  are  so  difi^r- 
ent  in  stmeture,  they  yet  act  in  much  the  same  manner  when  on 
the  wing.  The  diSbrences  are  clearly  stated  by  Marey,  some  of 
whose  conclusions  we  now  give  almost  word  for  word. 

The  flight  of  butterflies  and  moths  difibrs  from  that  of  a  bird, 

in  the  almost  vertical  direction  of  the  stroke  of  their  wings,  and 

J.    J  in  tlieir  faculty  of  sailing  in  the  air  without 

making  any  movements;  though  sometimes  in 

the  course  they  pursue,  they  seem  to  resemble 

birds  in  their  flight. 

The  fli^t  of  insects  and  birds  diflbrs  in  the 

form  of  the  trajectory  of  the  wing  in  ^lace ;  in 

the  inclination  of  tbe  plane  in  which  the  wings 

beat ;  in  the  r&le  of  each  of  the  two  alternating 

(and  in  an  inverse  sense)  movements  that  the 

wings  execute ;  as  also  in  the  facility  with  which 

the  air  is  decomposed  during  these  difi'erent 

movements.    As  the  wings  of  a  fly  are  adorned 

with  a  brilliant  array  of  colors,  we  can  follow  the  trajectory,  or 

figure,  that  each  wing  writes  in  the  air ;  it  is  of  the  form  of  a 

figure  of  eig^t  (Pig.  9),  first  discovered  by  Professor  J.  Bell 

Pettigrew  of  Edinburgh. 

By  an  ingenioos  machine  specially  devised  for  the  purpose. 
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Uarey  found  tiiat  a  bird's  wing  moves  in  an  ellipse,  with  a  pointed 
aummit  (Fig- 10).    Tlie  insect  beats  the  air  in  a  distinctly  horizon- 
tal plane,  but  the  bird  in  a  vertioal  plane.     The  wing  of  an  insect 
is  impervious  to  the  air ;  while  the  bird's  wing         ^^  ^ 
resists  the  air  only  on   its  under  aide.     Hence, 
there  are  two  sorts  of  effects ;  in  the  insect,  the  up 
and  down  strokes  are  active ;  in  the  bird,  the  low- 
ering of  the  wing  is  the  only  active  period,  though 
the  return  stroke  seems  to  sustain  the  bird,  the  air 
acting  on  the  wing.    The  bird's  body  is  borizontul 
when  the   wing  gives    a   downward   stroke ;    but 
when  the  beat  is  upward,  the  bird  is  placed  in  an  Inclined  plane 
like  a  winged  projectile,  aud  mounts  up  on  the  aii  by  means  of  the 
inclined  surbces  .that  it  passively  offers  to  the  resistance  of  this 
fluid. 

In  an  insect,  an  eneigetic  movement  is  equally  necessary  to 
strike  the  air  at  both  beats  up  and  down.  In  the  bird,  on  the  con- 
trary, one  active  beat,  only,  is  necessary,  the  down  beat.  It  cre- 
ates at  that  time  all  the  motive  force  that  will  be  dispensed  during 
the  entire  revolution  of  the  wing.  This  difibrence  is  due  to  the 
difference  in  form  of  the  wing.  The  difference  between  the  two 
forms  of  flight  is  shown  by  an  inspection  of  the  two  accompanying 
figures  (11,  12).  An  insect's  wing  is  small  at  the  base  and  broad 
at  the  end.  This  breadth  would  be  useless  near  the  body,  because 
at  this  point  the  wing  does  not  move  swiftly  enough  to  strike  the 
air  effectively.  Tlie  type  of  the  inaectean  wing  is  destined,  then, 
simply  to  strike  the  air.  But  in  the  bird  the  wing  plays  also 
a  passive  rdle,  i.  e.,  ^j    ^ 

it  receives  the  pres- 
sure of  the  air  on  its 
under  side,  when  the 
bird  is  projected  rap- 
idly onward  by  its  ac- 
quired swiftness.    In 

these  conditions,  the  ■"^'"'^  "  " '"~'''  '^•■ 

whole  animal  is  carried  onward  in  space ;  all  the  points  of  its 
wing  have  the  same  velocity  {vitesae).  The  neighboring  regions 
of  the  body  are  useful  to  press  upon  the  air  which  acts  as  on  a 
paper  kite  {cerf-voiant).  The  base  of  the  wing  also  in  the  bird,  is 
broad  and  provided  with  feathers,  which  form  a  broad  suriitce  on 
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whicb  the  air  presses  with  a  force  and  method  verjr  efflcacious  in 
supporting  the  bird.  Fig.  13  gives  an  idea  of  this  disposition  of 
the  wing  at  the  active  and  passive  time  in  a  bird. 

The  inner  half  of  the  wing  is  the  passive  part  of  the  oi^an, 
while  the  external  half,  that  which  strikes  the  air,  is  the  active 
part.      A    fly's    wing 
*"'"■  "■  makes  3S0  revolutions 

in  a  second,  executing 
fteqnently  C60  sim- 
ple    oscillations ;      it 
,t  at  each  time  to 
impress  a  lateral  devi- 

T,««u,ry»t.b[rt-.-1,.g.  »t'0°   Of    "»«    body    Of 

the  insect,  and  destroy 
the  velocity  that  the  preceding  oscillation  has  given  it  in  a  con- 
trary direction.  So  tiiat  by  this  hypothesis  the  insect  in  its  flight 
only  utilizes  fifty  to  one  hundred  parts  (or  one  half)  of  the  resists 
ance  that  tbe  air  flimishes  it. 

In  the  bird,  at  the  moment  of  lowering  the  wings,  the  oblique 
plane  which  strikes  the  air  in  decomposing  the  resistance,  produces 
a  vertical  component  which  resists  the  weight  of  the  bird's  body, 
and  a  horizontal  component  which  imparts  swiftness.  The  hori- 
zontal component  is  not  lost,  but  is  utilized  during  the  rise  of  the 
wing,  as  in  a  paper  kite  when  held  in  the  air  against  tbe  wind. 
Thus  the  bird  utilizes  seventy-five  out  of  one  hundred  parts 
of  tbe  resistance  that  the  air  Aimisbes.    The, style  of  flight  of 

Fis-  13. 


birds,  is,  therefore,  theoretically  superior  to  that  of  insects.  As 
to  the  division  of  the  muscular  force  between  the  resistance  of  the 
air  and  tbe  mass  of  tbe  body  of  the  bird,  we  should  compare  the 
exertion  made  in  walking  on  sand,  for  example,  as  compared  with 
walking  on  marble.    This  is  eaay  to  measure.    When  a  fish  strikea 
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tide  water  with  its  tail  to  propel  itself  forward,  it  performs  a  double 
task ;  one  part  consists  in  pushing  backwards  a  certain  mass  of 
water  with  a  certain  swiftness,  and  the  other  in  pushing  on  the 
body  in  spite  of  the  resistance  of  the  surrounding  fluid.  This  last 
portion  of  the  task  only  is  utilized.  It  would  be  greater  if  the  tail 
of 'the  fish  encountered  a  solid  object.  Almost  all  the  propelling 
agencies  employed  in  navigation  undergo  this  loss  of  labor  (travail) 
which  depends  on  the  mobility  of  the  point  (Tappui,  The  bird  is 
placed  among  conditions  especially  unfavorable. 

Professor  Marey  ends  his  first  lecture  with  a  discussion  of  the 
division  of  the  muscular  force  between  the  resistance  of  the  air 
and  the  mass  of  the  body  of  the  bird.  His  second  and  third  lec- 
tures are  on  the  resistance  of  the  air,  illustrated  by  mathematical 
and  physical  data,  and  the  exhibition  of  his  peculiar  and  delicate 
machinery  for  solving  these  problems  by  actual  experiment. 
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The  Geology  and  Physical  Geography  op  Brazil.  ♦  —  In 
gleaning  after  some  of  the  most  notable  of  the  world's  travellers 
who  have  visited  Brazil,  little  enough  would  seem  to  be  left  for 
another  explorer  in  the  same. field.  By  steadily  pursuing,  however, 
for  the  most  part  one  line  of  study,  though  a  most  comprehensive 
one,  our  author  as  a  geologist  has  brought  together  in  this  read- 
able book  a  simple,  clear,  philosophic  account  of  Brazilian  geology 
in  its  widest  sense,  which,  while  doing  justice  to  the  preceding 
writers,  contains  a  vast  deal  of  novel  information  and  does  de- 
cided credit  to  American  geographical  and  geological  science  i 
Our  really  good,  carefully  prepared  books  of  travel  can  be 
counted  on  the  fingers'  ends.  This  new  candidate  for  favor  may 
well  be  included  among  the  select  few.  In  Humboldt's  famous 
"Travels"  and  "  Views  of  Nature  "  we  have  the  results  of  years  of 
travel  by  a  natural  philosopher ;  in  Bates's  and  Wallace's  narra- 

*  Thayer  Expedition.  Scientific  Besults  of  a  Journey  in  Brazil.  By  Louis  Agassis 
and  his  travelling  Companions.  Geology  and  Physical  Geography  of  Brazil.  By 
Professor  C. F.  Hartt.  With  illustrations  and  maps.  Boston:  Fields, Osgood  A*Co., 
1970.    8to,  pp.  020.    $5.00. 
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tives  we  receive  the  impressions  of  single-minded  zoologists  as  to 
the  natural  scenery,  the  customs  of  the  people,  the  habits  and 
strange  ways  of  beasts,  birds  and  insects ;  the  works  of  Herndon, 
Gibbon,  and  Orton,  are  contributions  to  the  geography  of  the 
Amazon  valley ;  and  in  Fletcher  and  Kidder,  and  Burton,  we  see 
the  human  aspect  of  Brazilian  life.  To  fill  up  these  sketches, 
more  or  less  fragmentary  and  random,  we  need  a  faithful  study 
by  a  master  with  the  details  elaborated  with  scrupulous  care. 

To  begin  with,  we  need  to  know  how  the  South  American  con- 
tinent was  built  up,  and  the  history  of  the  changes  by  which  it 
became  so  rich  and  fertile,  as  well  as  the  physical  and  climatic 
peculiarities  which  have  determined  the  genius  of  its  inhabitants, 
and  will  hereafter  influence  their  progress  in  civilization.  The 
materials  for  such  a  work  have  been  most  industriously  gathered 
by  Professor  Agassiz  and  his  assistants,  and  the  present  volume,* 
which  we  owe  primarily  to  the  liberal  spirit  of  Mr.  Thayer,  and  to 
Professor  Hartt's  ardor  in  making  a  second,  independent  visit, 
assisted  by  generous  friends  in  New  York,  is  the  first  fruits  of 
these  new  explorations. 

The  volume  before  us  does  not  touch  specially  upon  the  physi- 
cal geology  of  the  Brazilian  Andes  and  head  waters  of  the 
Amazon.  The  author  confines  his  studies  mainly  to  the  geology 
and  geography  of  the  coast  provinces  from  Rio  de  Janeiro  to 
Pernambuco.  Meanwhile,  he  gives  the  results  of  others  who  have 
written  on  the  geology  of  the  whole  empire,  so  that  the  work  grad- 
ually and  naturally  enough  expanded  into  a  general  view  of  the 
subject.  As  a  necessary  part  of  the  author's  especial  researches, 
the  marine  fauna  of  the  shores  between  Rio  and  Pernambuco  was 
quite  fully  investigated,  and  the  animals  collected  were  placed 
in  the  hands  of  experts  for  identification.  Coral  reefs  of  consid- 
erable extent  were  discovered  midway  between  the  cities  of  Rio 
and  Bahia,  the  few  reef-building  species  of  corals  being  closely 
allied  to  those  of  the  West  Indies,  while  the  crabs,  star-fishes  and 
searurchins  scattered  over  the  reefs  were  largely  West  Indian  spe- 
cies, showing  that  the  whole  assemblage  of  these  animals  was  a 
southerly  extension  of  the  West  Indian  fauna.  Indeed,  there  is 
scarcely  a  break  in  the  continuity  of  life  as  we  go  fh>m  the  penin- 
sula of  Florida  to  Cape  Frio.  The  differences  between  the  two 
extremes  are  often  great,  but  the  passage  from  the  one  to  the 
other  is  graduated.    The  two  American  continents  grew  up  like 
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twin  brothers  under  the  same  laws,  and  with  the  same  treatment 
at  nature's  hands,  and  stand  to-day  not  rivals,  but  complements 
of  each  other.  We  do  not  find  those  strong  contrasts  in  their 
physical  and  biological  features,  that  we  do  in  the  opposing  lands 
of  Asia  and  Australia,  where  two  continents  almost  join  hands, 
and  yet  are  most  strangely  opposed. 

For  instance,  Professor  Hartt,  seconded  by  the  decision  of  Dr. 
Sterry  Hunt,  finds  that  the  fundamental  gneiss  rocks  of  Brazil  are 
the  exact  repetition  of  the  Laurentian  rocks  of  Labrador,  Canada 
and  the  Adirondacks.  The  gold  bearing  rocks  of  the  province  of 
Minas,  of  probable  Lower  Silurian  age  repeat  (oddly  enough  even 
to  their  geographical  names)  the  characters  of  the  auriferous  strata 
lying  about  the  basin  of  Minas  in  Nova  Scotia.  ''The  coal  basins 
lie  just  south  of  the  tropics,  but  within  the  range  of  the  palm, 
and  they  are  a  coast  formation,  corresponding  in  this  respect  to 
the  coal  basins  of  Acadia,  Massachusetts  and  Rhode  Island."  To 
continue  the  wonderful  parallelism,  at  a  later  chapter  in  the  geo- 
logical history  of  Brazil,  the  Triassic  Period,  were  deposited  rocks 
agreeing  precisely  in  physical  characters  with  the  NeW  Red  sand- 
stones of  the  Connecticut  valley.  The  Cretaceous  rocks  embrace 
species  of  Ammonites  considered  by  Prof.  A.  Hyatt  as  identical 
with  Texan  forms,  which  flourished  on  both  sides  of  the  Andes- 
Rocky  Mountain  chain,  and  lived  in  a  sea  which  covered  Brazil, 
Peru,  and  Texas  alike,  before  the  appearance  of  the  Isthmus  of 
Panama.  The  reptilian  remains  examined  by  Professor  O.  C. 
Marsh  indicate  crocodiles  and  gavials  and  others  of  the  same 
genera  as  those  found  in  the  marls  of  New  Jersey..  The  Tertiary 
clays  and  sands  are  less  like  those  of  other  lands,  so  far  as  re- 
gards their  fossils,  the  types  being  more  specialized,  ushering  in 
the  present  tropical  life  of  Brazil. 

The  close  analogy  to  the  geological'  history  of  our  northern 
continent,  is,  in  the  author's  view,  farther  carried  out  by  Agassiz's 
supposition  of  a  continental  Brazilian  glacier..  Here  geologists 
differ,  and  most  of  them  dissemt  f^om  such  a  startling  view.  Pro- 
fessors Agassiz  and  Hartt  do  not  know  otherwise  how  to  account 
for  the  presence  of  their  ''  unstratified"  ''  drift"  clays  and  sands, 
often  gold  bearing,  which  are  spread  over  the  whole  coast  area 
fjrom  Rio  to  Pernamibuco,  and  ''  in  the  valley  of  the  Amazonas 
westward  to  the  confines  of  Peru."  Geologists  will  more  gener- 
ally credit  the  truth  of  the  theory  of  the  glacial  origin  of  this  thin 
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sheet  of  clay  and  sand,  when  the  rocks  beneath  are  found  to  be 
grooved  and  polished,  when  the  coast  clays  are  found  to  contain 
glacial,  arctic  shells,  and  the  transported  boulders  described  by 
the  authors  are  more  numerous  and  unmistakably  of  ice  origin. 
But  the  grand  objection  to  the  theory  of  the  former  existence  of 
a  continental  glacier  in  tropical  America,  is  the  unbroken  conti- 
nuity of  tropical  life  since  the  close  of  the  Tertiary  period.  While 
the  coral  reefs  of  Florida  were  slowly  rising  above  the  waves  of  a 
heated,  equatorial  sea,  the  waters  of  New  York  bay,  and  Massa- 
chusetts bay  were  the  home  of  the  walrus,  the  great  auk,  and  the 
arctic  seals,  and  the  ocean  depths  were  peopled  with  a  truly  arctic 
assemblage  of  animals  and  plants.  At  Charleston,  however,  the 
seas,  as  indicated  by  the  fossils  of  the  post-tertiary  period,  were 
not  much  colder  than  now,  and  the  Floridian  fauna  was  as  tropical 
as  now.  Meanwhile  in  Brazil  flourished  giant  sloths,  and  other 
quadrupeds,  which  roamed  over  the  Pampas,  while  their  ally,  the 
Hairy  Mammoth,  braved  the  snows  of  the  northern  woods  and 
prairies.  It  would  be  difficult  for  us  to  imagine  that  the  valley  of 
the  Amazon  differed  so  greatly  in  its  climate  at  that  time,  and  not 
leave  behind  the  usual  marks  (at  least  more  than  Agassiz  and 
Hartt  here  indicate)  of  an  ice  period.  The  deposit  of  Tertiary 
shells  at  Pebas,  about  two  thousand  miles  fi*om  the  mouth  of  the 
Amazon,  described  by  Conrad,  and  discovered  by  Professor  Orton 
in  Professor  Agassiz's  Amazonian  ^^  drift,"  must  effectually  settle 
the  question  of  the  Amazonian  beds  at  least.  There  may  have 
been  local  glaciers  on  the  Organ  mountains  about  Rio. 

An  interesting  sketch  of  the  Botocudos,  a  very  degraded  In- 
dian tribe,  without  a  belief  in.  a  supreme  God,  is  appended  to  Mr. 
Hartt's  narrative,  of  which  we  would  not  take  leave  without  refer- 
ring to  its  value  to  the  colonist  and  capitalist,  from  its  fbll 
accounts  of  gold  and  diamond  mines,  and  other  natural  produc- 
tions. The  Brazilians  will  remain  under  lasting  obligation  to  the 
author,  who  has  given  them  a  most  compact  and  accurate  account 
of  the  geology  and  mineral  wealth  of  their  magnificent  country. 
Since  its  publication.  Professor  Hartt  has  led  a  new  expedition  to 
Brazil,  accompanied  by  a  large  corps  of  assistants,  to  make  fresh 
explorations  about  the  mouth  of  the  Amazon.  The  Emperor  of 
Brazil,  who  has  already  done  so  much  towards  developing  the 
natural  resources  of  his  empire,  might  do  much  for  its  advance- 
ment by  instituting  a  geological  survey  under  the  dii*ection  of  one 
so  familiar  with  the  subject  as  our  author. 
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The  Classification  of  the  Eared  Seals. — In  the  review  of  my 
paper  on  the  "Eared  Seals"*  by  Dr.  Theodore  Gill,  published  in 
the  January  number  of  the  Naturalist,  f  I  was  pleased  to  see  that 
this  accomplished  zoologist  found  in  it  a  few  things  to  commend, 
nor  was  I  surprised  to  find,  knowing  his  opinions  previously,  that 
on  a  few  points  we  still  somewhat  differ.  I  regretted  to  observe, 
however,  that  notwithstanding  his  accustomed  accuracy.  Dr.  Gill 
had,  in  the  present  article,  fallen  into  several  by  no  means  unim- 
portant errors.  He  quite  severely  criticisies  my  provisional  differ- 
entiation of  the  Otarictdm  into  two  subfamily  groups,  and  in  so 
doing  has  not  only  questioned  the  value  ascnbed  by  me  to  the 
characters  alleged  to  be  distinctive  of  the  two  groups,  but  also  the 
existence  of  such  distinctions,  at  least  to  anything  like  the  extent 
claimed  for  them. 

The  distinctions  given  as  characteristic  of  the  two  groups  were 
differences  in  the  character  of  the  pelage,  in  size,  form,  the  rela- 
tive length  of  the  ear  and  the  swimming  membranes  or  toe-flaps. 
Without  discussing  here  the  taxonomic  value  of  these  distinctions, 
I  propose  to  examine  briefly  whether  any  of  them  have  been  shown 
by  Dr.  Gill  "  to  be  degraded  to  absolute  nullity." 

First,  in  regard  to  the  pelage.  The  Oulophocince  were  charac- 
terized as  having  "  thick  under  fur,"  and  the  Trichophocince  as 
being  "  without  under  fur."  As  showing  that  this  character  is 
not  a  trenchant  one,  Dr.  Gill  cites  the  observation  of  Dr.  Peters 
that  the  Arctocephalus  arUarcticus  (  Otaria  pusUla  Peters)  has  very 
thin  under  fur,  and  the  remark  of  Dr.  Gray  that  in  Zalophus  lobar- 
tus  (Z.  dnereus  Gill)  the  young  are  "  covered  with  soft  fur  which 
falls  off  when  the  next  coat  of  fur  is  developed,"  both  of  which 
objections  I  had  already  noticed.  J  To  go  over  the  ground  again, 
however,  I  may  state  that  since  Dr.  Peters  wrote,  it  has  been  as- 
certained that  both  the  Arctocephalus  antarcticus  and  the  A, 
dnereus  are  richly  provided  with  under  fur,  so  well  so,  at  least, 
that  these  animals  are  pursued  for  their  fur^  which  forms  an  arti- 
cle of  high  commercial  value.  §    The  remark  respecting  the  tem- 


•BaUetfn  of  the  Mnsenm  of  Comparative  Zoology,  VoL  II,  pp.  1>108, 1870. 

fVol.  IV,  pp.  675-684. 

X  Bull.  Mils.  Comp.  Zool.,  Vol.  IF,  p.  41. 

f  Ann.  and  Mag.  Nat.  Hist.,  4th  »er..  Vol.  I,  p.  819,  March,  1868.  Dr.  Gray  describes  the 
A,  einereut  as  having  the  "under  fur  abundant''  (Ann.  and  Mag.  Nat.  Hist.,  3d  ser. 
Vol.  XVIII,  p.  236, 1808),  which  remark  is  confirmed  by  a  young  specimen  of  this  animal 
In  the  Mnseum  of  Comparative  Zoology. 
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porary  under  Air  possessed  by  the  yoang  of  Zaiophus  lobcUtis  was 
made  nearly  half  a  century  ago,  and  though  often  quoted  smce, 
has  never  yet  been*  confirmed,  so  far  at  least  as  I  have  been  able 
to  ascertain.  Since  such  a  fact,  however,  would  be  contrary  to 
analogy,  to  say  the  least,  the  accuracy  of  this  observation  seems 
to  require  confirmation.  While  in  the  hair  seals  the  homo- 
logue  of  the  under  fur. of  the  fur  seals  may  be  considered  to  exist 
in  the  short,  atiff,  crisp  under  hairs,  —  which  are  so  few  as  only 
to  be  discovered  by  the  most  careful  search,  at  least  in  old  males 
of  Eumetopias^  and  apparently  also  in  Otaria  and  Zaiophus^  — 
they  do  not  accord  at  all  in  their  nature  with  the  fine,  soft,  abun- 
dant, silky  under  fur  of  the  fur  seals.  The  under  fur  of  the  fur 
seals  is  known  to  vary  more  or  less  in  amount  with  the  season, 
which  variations  may  have  given  rise  to  the  observations  of  Dr. 
Peters  cited  by  Dr.  Gill. 

In  regard  to  size,  the  hair  seals  were  characterized  as  ^'  large," 
and  the  fur  seals  as  ^'  smaller."  As  the  representatives  of  Otaria 
and  Eumetopias  are  several  times  larger,  in  respect  to  bulk,  than 
any  of  the  representatives  of  either  Callorhinus  or  Arctocephalus^ 
and  the  representatives  of  Zaiophus  are  considerably  larger  than 
any  of  the  fur  seals,  I  fail  to  see  that  the  difference  in  size 
^' seems  to  be  more  than  reduced  to  a  mimlmum  and  to  be  de- 
graded to  absolute  nullity." 

In  regkrd  to  form,  the  fur  seals  were  described  by  me  as  being 
''  more  slender  "  than  the  hair  seals.  This  observation  was  based 
upon  a  comparison  of  the  skeletons  of  two  of  the  leading  genera 
—  Eumetopias  and  Oallorhinus  —  and  the  figures  and  descriptions 
of  the  other  species.  Not  only  are  all  the  bones  smaller  in  com- 
parison to  their  length  in  Callorhinus  than  in  Eumetopias^  but  the 
limbs  are  also  slenderer  and  longer  in  proportion  to  the  size  of 
the  body.  In  the  comparison  Dr.  Gill  has  attempted  to  make,  iu 
his  review,  of  the  form  of  Eumetopias  with  that  of  Callorhinus^  in 
order  to  determine  whether  there  was  any  difference  in  form  in  the 
two  groups,  a  singularly  improper  basis  was  adopted,  namely,  the 
"ratio  of  the  skull  to  the  length  of  the  male  skin."  His  rather 
obscure  comparative  table  serves  only  to  represent  the  individual 
variation  in  the  specimens  of  the  same  species,  as  exaggerated  in 
stuffed  specimens.  Had  he  computed  the  ratio  the  length  of 
the  skull  bears  to  that  of  the  whole  skeleton,  data  equally  at  his 
command,  instead  of  between  the  skulls  and  skins,  his  table 
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would  have  had  some  value  as  showing  the  variation  in  respect  to 
this  ratio  that  obtains  |)etween  specimens  of  the  same  species. 
But  the  idea  of  determining  the  relative  slenderness  of  two  ani- 
mals by  the  number  of  times  the  length  of  the  head  is  contained 
in  the  total  length  of  the  body,  is,  to  say  the  least,  a  novel  one  to 
me,  since  slenderness  and  robustness  of  form  usually  involve,  as 
is  well  known,  the  head  as  well  as  the  trunH:,  as  a  little  reflection 
will  doubtless  at  once  convince  my  reviewer.  That  the  expression 
"'form  more  slender'  of  the  former  [^OiUophocincB]  implies  a 
greater  relative  total  length  for  these  animals  than  the  head  alone 
would  indicate^**  is  an  announcement  for  which  I  was  quite  unpre- 
pared. 

In  regard  to  the  length  of  the  ear  in  the  two  groups,  it  appears 
that  Dr.  Gill  has  also  been  unfortunate  in  his  generalizations.  Ac- 
cording to  his  quoted  measurements,  the  ear  in  the  longest-eared 
species  of  the  hair  seals  (Eumetopias)  scarcely  equals  that  of  the 
shortest-eared  species  of  the  fur  seals,  but  he  seems  to  have  for- 
gotten that  the  bulk  of  Eumetopia^  is  several  times  that  of  the 
largest  of  the  far  seals,  so  that  while  the  ear  is  absolutely  but 
little  longer  in  the  fur  seals  than  in  the  longest-eared  hair  seals,  it 
is  relatively  very  much  longer. 

Having  said  this  much  in  regard  to  the  validity  of  the  charac- 
ters I  gave  as  distinctive  of  these  two  groups,  I  desire  to  add  a 
word  in  respect  to  the  matter  of  "  conservatism."  Dr.  Gill  says, 
"  In  the  case  of  doubtful  species  —  at  least  of  those  which  have 
tangible  characters,  but  the  value  of  'which  may  be  dubious  —  some 
naturalists  refer  such  at  once  to  species  which  they  appear  in  their 
judgment  to  most  resemble,  while  others  —  probably  most — retain 
them  with  reserve,  awaiting  future  information.  Of  the  former 
school,  Mr.  Allen  is  an  ardent  disciple,  and  finding  a  certain 
range  of  variation  in  some  known  form,  he  concludes  that  analo- 
gous variations  are  only  of  like  value."  In  reply  to  this,  I  will 
only  say  that  my  practice  is  to  never  reduce  to  a  synonyme  any 
species  presenting  "  tangible  characters,"  or  even  those  which  ap- 
pear to  have  such  characters,  or  where  the  probability  seems  to  be 
that  it  may  be  distinct,  though  not  as  yet  properly  characterized. 
When  no  evidence  of  the  validity  of  a  given  species  has  been 
advanced,  which  in  the  light  of  present  facts  can  be  so  considered, 
I  deem  it  subservient  to  the  interests  of  science  to  refer  them  to 
the  species  to  which  they  seem  evidently  to  belong;  as  in  no 
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other  way  will  their  true  character  be  more  likely  to  be  eventually 
made  evident;  for  those  authors  who  have  recognized  them  as 
'  valid  will  be  likely  to  reinvestigate  the  subject  before  submitting 
to  their  being  dropped  from  our  systems.  All  zoologists,  I  think, 
will  admit  that  the  tendency  is  to  a  multiplication  of  nominal 
species ;  and  all  likewise  know  how  difficult  it  is  to  eradicate  a 
nominal  species  from  <Jur  systems.  Probably  few  naturalists  now 
doubt  that  many  currently  received  species  rest  solely  on  char- 
acters of  individual  variation,  and  it  seems  to  me  unwise  to  retain 
such  species  as  are  unquestionably  of  this  character  in  the  hope  that 
through  some  fortunate  circumstance  they  may  be  some  day  proved 
valid.  It  seems  to  me  impossible,  in  fact,  that  any  one  who  has 
compared  a  large  number  of  specimens  of  any  well  known  species 
with  each  other,  can  resist  the  conviction  that,  as  the  number  of 
specimens  in  our  museums  increases,  the  number  of  species  will 
be  greatly  reduced,  notwithstanding  that  in  the  mean  time  not  a 
few  really  new  ones  may  be  discovered.  I  have  myself  found  that 
the  more  common  species  of  both  the  birds  and  mammals  of  east- 
ern Noilh  America — of  which  I  have  examined,  in  many  instances, 
hundreds  of  specimens  of  each — vary  in  size,  and  even  in  proi)or- 
tions,  in  specimens  from  the  same  locality  and  of  the  same  sex, 
from  twelve  to  twenty  per  cent,  of  their  average  size  and  form  for 
that  locality,  and  to  a  corresponding  extent  in  color.  Add  to  this 
the  normal  range  of  the  geographical  variation  each  species  ex- 
hibits, which  ordinarily  fully  equals  that  of  the  individual  varia- 
tion, *  and  it  becomes  at  once  evident  that  with  the  custom  of 
zoologists  to  describe  species  from  a  single  specimen,  and  often 
an  imperfect  one,  and  their  usual  want  of  familiarity  with  the  ex- 
tent of  variation  within  specific  limits  in  the  common  species  of 
their  own  country,  the  liabilities  to  an  undue  multiplication  of 
species  have  been,  and  still  are,  very  great.  This  to  many  may  be 
a  matter  of  small  moment,  but  to  the  philosophical  zoologist,  who 
desires  to  carefully  investigate  the  varied  phenomena  of  animal 
life,  it  is  one  of  high  importance. 

Having  said  thus  much  in  reply  to  the  strictures  of  Dr.  Gill,  I 
now  reluctantly  tui*n  critic,  and  pass  in  review  the  classification  of 

^8ee  on  this  subject  a  paper  in  the  Balletin  of  the  Mnseiim  of  Comparatiye  Zoology 
(Vol.  II,  pp.  186-850)  entitled,  **On  the  Indiyidual  and  Geographical  Variation  among 
Birds,  considered  in  Respect  to  its  Bearing  upon  the  Value  of  Certain  Assumed  Speciflo 
Characters." 
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the  eared  seals  proposed  by  this  author  in.  his  above-cited  paper. 
While  still  agreeing  with  him  in  regard  to  the  comparatively  wide 
separation  of  Zalophtia  from  its  nearest  allies,  and  in  regard  to  its 
being  intermediate  between  the  fur  and  other  hair  seals  in  respect 
to. size,  but  only  in  this  point,  I  am  compelled  to  still  differ  with 
him  in  respect  to  its  constituting  a  primary  group  coordinate  with 
that  of  all  the  other  eared  seals.  *  Whilst  a  somewhat  aberrant 
form,  it  seems  to  me  to  be  by  no  means  very  far  removed  from 
Eumetopias  and  Otaria.  I  can,  in  fact,  scarcely  comprehend  how 
it  has  happened  that  the  author  in  question  has  overlooked  the 
presence  of  a  well  developed  sagittal  crest  in  all  the  genera  of 
the  Otariadce  except  Zalophus^  as  he  seems  to  have  done  in  the 
differentiation  of  his  two  primary  groups  of  this  family.  The 
supposition  that  he  has  examined  only  the  skulls  of  females  or 
young  males  of  the  other  genera  is  hardly  sufficient  to  explain  this 
oversight,  since  figures  indicating  its  presence  in  the  males  of  the 
other  genera  have  been  long  published,  to  say  nothing  of  the  many 
distinct  allusions  to  it  by  authors.  While  familiar  with  the  distinc- 
tive characters  of  Zalophua^  he  has  failed  to  indicate  them  in  his  di- 
agnoses, the  comparatively  unimportant  character  furnished  by  the 
rostral  outline  being  far  less  characteristic  than  its  slender  elon- 
gated muzzle  and  other  features,  which  had  previously  been  well 
pointed  out  by  Dr.  Gill^  as  well  as  by  other  writers.  The  sagittal 
crest  reaches,  it  is  true,  its  maximum  development  in  Zalophus; 
but  any  one  who  has  seen  the  high  sagittal  crest  possessed  by  old 
males  of  EumetopicLS  SteUeri,  in  which  as  a  thin  solid  plate  it  at- 
tains the  height  of  38  mm.,  or  an  inch  and  a  half;  and  the  rela- 
tively scarcely  less  developed  sagittal  crest  in  old  maids  of  CaHo- 
rhinus  ursinus;  and  the  figure  of  old  male  skulls  of  Otaria  jubata, 
and  some  of  the  species  of  ArctocephaltLS,  in  which  a  high  sagittal 
crest  is  represented ;  cannot  but  be  surprised  to  find  in  what  is 
assumed  to  be  an  enumeration  of  'Hhe  most  obvious  and  dis- 
tinctive characters"  of  the  genera  CallorhinuSj  ArctocephaliLS^ 
Otaria  and  Eumetopias^  a  diagnosis  conti'asting  '^  a  sagittal  groove 
from  which  are  reflected  the  low  ridges  indicating  the  limits  of  the 
temporal  muscles"  in  these  genera,  with  '^a  solid,  thin,  and  much 
elevated  sagittal  crest "  in  ZalopJitia  I  The  females  of  Callorkinus 
ursinus  and  Otaria  juhaJta^  and,  so  far  as  at  present  known,  of  all 

*  See  American  Nataralist,  Vol.  IV,  p.  681. 


42  RBTIEWS. 

the  eared  seals,  have  the  '^sagittal  groove,"  etc.,  as  above  de- 
scribed, as  do  also  the  males  till  they  have  attained  nearly  their 
full  size.  The  sagittal  crest  in  the  males  of  Eumetopias  and 
CaUorhinus  rises  at  first  as  a  double  ridge  on  each  side  of  the 
sagittal  suture,  beginning  at  the  hinder  part  of  the  skull.  It 
develops  most  rapidly  in  its  posterior  part,  and  gradually  ex- 
tends anteriorly  to  a  point  opposite  the  orbital  processes.  Grad- 
ually the  laminae  of  this  double  plate  become  soldered  into  one, 
uniting  first  posteriorly,  while  anteriorly  the  crest  remains  com- 
posed of  two  closely  applied  thin  plates,  which,  in  old  age,  be- 
come firmly  united  the  whole  length.  The  sagittal  crest  in  old 
male  skulls  of  Zalophus  hence  differs  from  the  corresponding  crest 
in  Eumetopias  and  CdUorhinua^  only  in  being  relatively  somewhat 
higher,  and  in  being  more  produced  anteriorly.  I  am  not  sure, 
however,  that  in  very  aged  animals  even  this  slight  difference 
would  be  constant.  In  one  of  the  skulls  of  Zalophus  1  have  seen, 
the  two  plates  were  not  entirely  soldered  at  their  anterior  end, 
thus  indicating  their  development  primarily  as  a  double  plate,  as 
in  Eumetopias  and  CaMorhinus.  The  only  other  character  given 
as  separating  these  two  groups — that  of  the  rostral  profile — I 
deem  too  trivial  to  require  more  than  the  incidental  remark  already 
given  to  it. 

In  concluding,  I  may  add  that  the  deservedly  high  standing  of 
my  critic  as  a  naturalist  seemed  to  demand  from  me,  in  justice  to 
myself,  some  notice  of  his  sweeping  criticisms,  especially  since 
not  merely  the  assumed  value  of  the  characters  given  by  me  as 
distinguishing  what  I  considered  to  be  two  primary  groups  of  the 
Otariadce  were  questioned,  but  also  even  the  existence  of  such 
distinctions ;  but  more  especially  it  was  due  to  the  interests  of  sci- 
ence that  his  incorrect  diagnosis  of  one  of  the  two  groups  he  con- 
siders as  the  two  primary  groups  of  this  family,  should  not  pass 
unnoticed,  since  on  this  error  was  based  a  new  classification  of  the 
Otariadce,  Having  done  this,  the  writer  will  here  let  the  subject 
rest. — J.  A.  A. 

The  Early  Stages  op  Ichneumon  Parasites.* — These  em- 
bryological  studies  were  made  by  Prof.  Ganin  on  the  eggs  of 
Platygaster,  Polynema,  Teleas  and  Ophioneurus,  which  are  minute 

*Beitrage  zar  Erkeontniss  der  Entwickelungsgeschichte  bel  den  Insecteo.  VonM. 
Ganin,  aus  Charkow.  Siebold  and  KOUiker's  ZeitschrUt.  1889,  pp.  881 -idl,  with  4 
plates.   Leipzig. 
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ichneumon  egg-parasites  of  the  hymenopterous  family  Proctotiy- 
pidffi,  of  which  the  Flatygaster  of  the  Canker  worm  (Fig.  14)  and 
Platygaster  error  Fitch  (Fig.  15,  copied  from  the  "  Guide  to  the 
Study  of  Insects")  are  familiar  examples.  It  has  been  generally 
supposed  that  the  larvse  of  these  egg-parasites  were  little  foot- 
Fig.  14.  less,  white  maggots,  like  the  young  of  other  ich- 
neumon flies.  In  the  valuable  and  well  illustrated 
memoir  before  us,  however,  the  author,  a  Russian 
professor  who  pursued  these  studies  under  the  direc- 
tion of  the  distinguished  Leuckart  of  Giessen,  shows 
Canker  Worm,  ^h^t  the  iusccts  pass  through  a  series  of  remarkable 
changes  before  assuming  the  final,  and  more  normal  larval  state, 
the  series  of  changes  indicating  a  succession  of  metamorphoses, 
comparable,  as  Ganin  says,  to  the  hyper-metamorphosis  of  Meloe 
and  Sitaris. 

The  earliest  stages  of  the  embryo  of  Platygaster  were  observed 
in  the  youngest  specimens  of  Cecidomyia  larvae,  or  dipterous  gall 
maggots,  wh\ch  live  exposed  on 
young  willow  leaves.  The  female 
sometimes  lays  from  twelve  to  fif- 
teen eggs  in  the  body  of  the  larval 
Cecidomyia,  though  usually  not  so 
many.  When  they  are  numerous 
they  are  not  all  laid  at  one  time, 
as  the  embryos  are  found  to  be  in 
different  stages  of  development. 
Usually  only  one  out  of  the  whole 
number  of  embryos  leaves  the  body  Platygaster  error. 

of  its  host  as  a  fly.  The  eggs  are  generally  laid  in  the  masses  of 
cells  composing  the  "  fatty  bod}^,"  and  in  the  interior  of  (or  be- 
neath, im  innem)  the  supraoesophageal  ganglion  of  the  Cecidomyia 
larva.  Not  one  species  only,  but  sometimes  three  species  of  Platy- 
gaster oviposited  in  the  body  of  a  single  gall-fly  maggot.  These 
differed  from  each  other  in  the  size  of  the  egg,  and  very  strik- 
ingly in  the  form  of  their  first  larval  stages.  One  of  these  Platy- 
gasters  lays  its  eggs  (from  one  to  six)  almost  exclusively  in  the 
intestines  of  the  gall  maggot.  The  eggs  of  the  other  species  of 
Platygaster  are  usually  found  in  the  body-cavity  of  their  host.  It 
is  sometimes  impossible  to  find  a  Cecidomyia  larva  which  is  not 
infested  by  these  parasites.    The  death  of  the  host  occurs  shortly 
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before  pupation,  at  least  Ganin  could  never  find  any  Platygaster 
in  any  other  situation  than  in  the  larva  of  Ceeidomyia. 

The  eggs  of  Platygaster  taken  from  the  ovary  of  a  female  two 
or  three  days  after  leaving  the  pupa^  are  long,  oval,  with  a  long 
thin  stalk,  and  a  very  elastic  shell  (chorion).  During  the  develop- 
ment of  the  embryo  the  egg  increases  in  size  from  ten  to  fifteen 
times  its  original  bulk.  The  eggs  of  this  and  the  other  genera 
mentioned  below,  differ  from  those  of  other  insects  in  wanting  the 
nutrient  yolk-cells  (ernahrungsdotter).  The  entire  egg  consists 
of  the  formative  yolk-cells  (bildungsdotter).  This  formative  yolk 
appears  as  a  pale,  thick,  structureless  protoplasm,  in  which  the 
so-called  yolk  cellules,  or  nuclei  (dotterkornchen),  are  wanting.  In 
the  central  part  of  the  egg  we  find  in  the  direction  of  its  longer 
axis,  a  considerable  number  of  transparent  molecular  cellules ;  but 
at  the  periphery  of  the  egg,  these  most  minute  of  all  organized 
histological  structures  are  wanting.  The  protoplasm  of  the  egg  is 
wholly  structureless. 

The  ovarian  egg  is  formed  by  the  growth  of  q  cell  lying  at 
the  hinder  pole  of  the  egg  tube.  This  egg-cell  has  at  first  no 
membrane  ;  its  transparent,  viscid  protoplasm  gives  origin  to  the 
yolk.  The  small,  sharply  contoured  nucleus  of  the  egg  is  no  other 
than  the  primitive  vesicle  of  the  egg.  The  primitive  vesicle  dis- 
appears when  the  imago  leaves  the  pupa.  Its  ground  substance,  as 
also  that  of  the  granular  portion,  resembling  the  white  of  an  eggj 
is  converted  into  a  fine,  molecular  mass,  which  is  found  in  the 
central  part  of  the  ripe  egg.  The  number  of  egg  tubes  in  each 
ovary  is  thirty,  corresponding  to  the  number  of  eggs  in  each  tube. 
The  ovary  of  Platygaster  diflTers  from  that  of  all  other  insects 
in  that  it  is  a  closed  tube,  or  sac.  Hence  it  follows  that  at  every 
time  an  egg  is  laid,  the  egg  tube  is  ruptured.  This  was  also  olv 
served  in  the  Sheep  tick  (Melophagus)  by  Leuckart,  and  in  certain 
flies  (Limnobia,  Psychoda,  and  Mycetobia)  by  Ganin. 

The  earliest  stage  observed  after  the  egg  is  laid,  is  that  in  which 
the  egg  contains  a  single  cell  with  a  nucleus  and  nucleolus.  Out  of 
this  cell  (Fig.  16  -4,  a)  arise  two  other  cells.  The  central  cell 
(a)  gives  origin  to  the  embryo.  The  two  outer  ones  multiply 
by  subdivision  and  form  the  embryonal  membrane,  or  "  amnion," 
which  is  a  provisional  envelope  and  does  not  assist  in  building  up 
the  body  of  the  germ.  The  central  single  cell,  however,  multiplies 
by  the  subdivision  of  its  nucleus,  thus  building  up  the  body  of  the 
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germ.  Fig.  16  B,  g,  sbowa  the  yolk  or  germ  just  forming  out  of 
the  nnclei  (a)  ;  and  b,  the  peripheral  eells  of  the  blastoderm  skin,  or 
"amnion."  Fig.  16  C  shows  the  yolk  transformed  into  the  embryo 
{g'),  with  the  outer  layer  of  blastodermic  cells  (ft).  The  body  of 
the  germ  is  infolded,  so  that  the  embryo  appears  bent  on  itself. 
Fig.  1-6  n  shows  the  embryo  much  farther  advanced,  with  the  two 
pairs  of  lobes  (md,  rudimentary  mandibles  ;  d,  mdimcntary  pad-like 
organs,  seen  in  a  more  advanced  stage  in  E),  and  the  bilobate  tail 

Fig.  18. 


Dnelapmfni  of  Kgg-p»fw1t«  PlMrgiiter. 

(s{).  Fig.  17  (m,  mouth;  at,  rudimentary  antennte ;  md,  mandi- 
bles ;  d,  tongue-like  appendages ;  et,  anal  stylets ;  the  subject  of 
this  figure  is  of  a  different  species  fh>m  the  insect  previously  flg- 
ored,  which,  however,  it  closely  resembles)  shows  the  first  larva 
stage  after  leaving  the  egg.  This  strange  form,  the  author  re- 
marks, would  scarcely  be  thought  an  insect,  were  not  its  origin 
and  farther  development  known,  but  rather  a  parasitic  Copepodous 
crustacean,  whence  be  calls  this  the  Cyclops-like  stage.  In  this 
condition  it  clings  to  the  inside  of  its  host  by  means  of  its  hook- 
like  jaws  (md),  moving  about  like  a  Cestodes  embryo  with  its 
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well  known  six  hooks.  The  tail  movee  up  and  do^n,  and  is  of 
but  little  assistaiice  in  ita  efforta  to  change  its  place.  Siugolarly 
enough',  the  nervous,  vascular,  and  respiratory  systems  (tracheie) 
are  wanting,  and  the  alimentary  canal  is  a  blind  sac,  remaining  in 
an  indifferent,  or  unoi^anized  state.  How  long  it  remains  in  this 
stage  could  not  be  ascertained. 

The  second  larval  stage  (Fig.  18  ;  ce,  cesopht^s  ;  ng,  snpraoeso- 
phageal  ganglion  ;  n,  nervous  Cord ;  ga,  and  g,  genital  oi^ns ;  ma, 
^    j^  bands  of  muscles)  is  attained  by  means 

^  of  a  moult,  as  usual  in  the  metamor^ 

phoses  of  insects.     With  the  change  of 
■1  skin  the  larva  entirely  changes  its  form. 

'«'  I  So-called  hypodermic  cells  are  devel- 

;  oped.  The  singular  tail  is  dropped, 
the  segments  of  the  body  disappear, 
and  the  body  grows  oval,  while  within 
begins  a  series  of  remarkable  changes, 
like  the  ordinary  development  of  the 
embryo  of  most  other  insects  within  the 
egg.  The  cells  of  the  hypodermis  mul- 
tiply greatly,  and  lie  one  above  the 
other  in  numerous  layers.  They  give 
rise  to  a  special  primitive  organ  closely 
resembling  the  "  primitive  band  "  of  all 
insect  embryos.  The  alimentary  canal 
is  made  anew,  and  the  nervous  and 
(t  vascular  systems  now  appear,  but  tiie 

trachcK  are  not  yet  formed.     It  re- 
mains in  this  state  for  a  much  longer 
period  than  in  the  previous  stage. 
The  third  larvai  form  only  a  few  live 

oval  form  of  the  larvae  of  ichneumons,  and  the  body  has  thirteen 
segments  exclusive  of  the  head.  The  muscular  system  has  greatly 
developed  and  the  larva  is  much  more  lively  in  its  motions  than 
before.  The  new  organs  that  develop  are  the  air  tubes  and  fat 
bodies.  The  "imaginal  discs"  or  rudimentary  portions  destined 
to  develop  and  form  the  skin  of  the  adult,  or  imi^o,  arise  in 
the  pupa  state,  which  resembles  that  of  other  ichneumons.  These 
discs  are  only  engaged,  in  Flatygsster,  in  building  np  the  nidi- 
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mentary  appendages,  while  in  the  flies  (Muscidse  and  Corethra) 
they  build  up  the  whole  body,  according  to  the  remarkable  dis- 
covery of  Weismann. 

The  origin  of  the  sting  ia  clearly  ascertained.  Ganin  shows 
that  it  consists  of  three  pairs  of  tubercles,  situated  respectively 
on  the  7th,  8th,  and  9th  segments  of  the  abdomen*  {I"ig.  19,  tg). 
The  labium  is  not  developed  fVom  a  pair  of  tubercles,  as  is  usual, 
but  at  once  appears  as  an  unpaired,  or  single,  oi^an.  The  pupa 
state  lasts  for  five  or  six  days,  and  when  the  imago  appears  it  eats 
ita   way    out    through   a   small  fig.  ig. 

round  opening  in  the  end  of  the 
skin  of  its  host,  the  Cecidomyia     « 
larva.  "* 

Not  less  interesting  is  the  his- 
tory- of  the  development  of  a  spe-     " 
cies  of  Folynema,  another  e^-    ^u 
parasite,    which    lays    its     egga 
(one,  seldom  two)  in  the  eggs  of 
a  small  dragon  fly,  Agrion  virgo, 
which    oviposits   in   the   paren- 
chyma of  the  leaves  of  water- 
lilies  (Nymphiea).    The  eggs  de- 
velop as  in  Flatygaster.     llie 
earliest  stage  of  the  embryo  is    »" 
very  remarkable.    It  leaves  the     ' 
egg  when  very  small  and  immov- 
able, and  with  scarcely  a  trace  of  ^♦~»^ '""' "'  i^"""'"-- 
organization,  being  a  mere  flask-shaped  sac  of  cells,  f     It  remains 
in  this  state  five  or  six  days. 

*  The  T«Tle«er,  In  his  "  Guide  to  Che  Stad^  of  Iniacte,"  p.  1(,  and  preTloDFly,  In  the 
Proeeedlnxi  of  the  BoBton  Soclelr  of  NatanU  Hlstorr,  Tol.  xl,  p,  893,  1868,  hM  Bbown 
tbU  the  oTlpoiltor  of  Bomboi  nttet  from  three  pain  of  tnborclea  Ilka  thoae  ltgur«d  by 
Oaiiln,  but  the  two  Mitdriorpsln  >re  represented  ae  both  arlalDgfroin  the  >iine(  penal. 
tlmate)  segment  of  the  abdomen.  It  ia  not  Improbable  thiM  st  on  earlier  perioil  escb 
pair  arlae*  from  s  sepsrMs  segment,  u  in  Plstygaster.  Later  slndles  bave  aouTlDoed 
the  rerlewer  that  these  organa  are  homologotia  irllb  the  abdominal  Jointed  stjlels  of 
maa)- insects,  and  consequeDllj'  with  the  legs  and  appendagei  of  the  month;  and  even 
with  the  "spring"  of  Podnna. 

rThls  reminds  na  (though  Gaula  does  not  rnenHon  It)  of  the  derelopment  of  the  em- 
bryo of  Joins,  the  Thousand  legs,  which,  acoordlng  to  Newport,  hatcbea  the  13th  daj 
after  the  egg  Is  laid.  At  this  period  the  embryo  la  partially  orgaolied,  baring  (kint 
trace*  of  segments,  and  it  la  sUU  enTeloped  in  its  embryonal  membranes  and  retalna 
ita  Donnectlon  with  the  sticll.  In  tbis  coodilion  It  remains  Ibr  sereoteen  days,  when  It 
throw*  off  Its  embryonal  membrane,  and  becomes  detached  tmm  the  shell. 
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In  the  second  stage,  or  Histriobdel la-like  form,  the  larva  is,  in 

its  general  appearance,  like  the  low  worm  to  which  Ganin  compares 

it.    It  may  be  described  as  bearing  a  general  resemblance  to 

the  third  and  ftilly  developed  larval  form  (Fig.  19,  tg,  three  paiiB 

of  abdominal  tubercles  destined  to  form  the  sting ;  I,  rudiments  Of 

the  legs ;  fk,  portion  of  the  fatty  body ;  at,  rudiments  of  the  an- 

tennee;  Jl,  imaginal  discs,  or  rudiments  of  the  wings).     No 

tracfaete  are  developed  in  the  larva,  nor  do  any  exist  in  the 

ng.  IS.  imago  (Ganin  thinks,  that  as  tliese  insects  are 

somewhat  aquatic,  the  adult  insects  flying  over 

the  surface  of  the  water,  the  wings  may  act 

of   as  respiratory  organs,  like  gills.)    It  lives  six 

to  seven  days  before  pupating,  and  remains 

^    fVom  ten  to  twelve  days  in  the  pupa  stat«. 

Jl        The  development  of  Ophioneurus,  another 

e^'parasite,  agrees  with  that  of  Plat^-gaster 

'     and  Polj-nema.    This  egg-parasite  passes  its 

early  life  in  the  eggs  of  Pieris  brasaicce,  and 

two  or  three  live  to  react  the  imago  state, 

though  about  six  eggs  are  deposited  by  the 

female.      The  eggs  are  oval,  and  not  stalked. 

The  lar\'a  is  at  first  of  the  form  indicated  by 

Fig.  30   E,  and  when  fully  grown   becomes 

of  a  broad  oval   form,  the  body  not  being 

'"    divided  into   segments.     It  differs  from   the 

genera  already  mentioned,  in  remaining  within 

rintinrTKirpoirneiiii.      its  egg  membrane,  and   not  assuming  their 

strange  forms.     From  the  non-segmented,  sac-like  lar^-a,  it  passes 

directly  into  the  pupa  state. 

The  last  egg-parasite  noticed  by  Ganin,  is  Teleas,  whose  devel- 
opment resembles  that  of  Platygaster,  It  is  a  parasite  in  the 
eggs  of  Gerris,  the  Water  Boatman.  Fig.  20  A  represents  the 
egg ;  B,  C,  and  D,  the  first  st^e  of  the  larva,  the  abdomen  (or  pos- 
terior di\-ision  of  the  body)  being  i^irnisbed  with  a  series  of  bris- 
tles on  each  side.  (B  represents  tlie  ventral,  G  the  dorsal,  and  D 
the  profile  view ;  o^,  antennte ;  md,  hook-like  mandibles ;  mo, 
mouth ;  b,  bristles ;  m,  intestine ;  9W,  the  tail ;  ul,  under  lip,  or 
labium).  In  the  second  larval  stage,  which  is  oval  in  form,  and 
non-segmented,  the  primitive  band  is  formed. 
In  concluding  the  account  of  his  remarkable  discoveries,  Ganin 
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draws  attention  to  the  great  differences  in  the  fbrmation  of  the 
egg  ahd  the  germ  of  these  paraait«a  trota  what  occore  in  otb^r 
insects.  The  ^g  has  no  nntritire  cells;  the  formation  of  the 
primitive  band,  usually  the  first  indication  of  the  germ,  is  retard^ 
till  the  second  larval  stage  is  attained ;  and  the  embryonal  mettr- 
brane  is  not  homolt^us  with  ^e  so-called  "antnion"  of  other 
insects,  bnt  may  possibly  be  compared  with  the  skin  developed  on 
the  upper  side  of  the  germ  of  the  tow,  worm-like  acarlan,  Peo- 
tastotnum,  and  the  "larval  skin"  of  the  embryos  of  many  10# 
Crastacea.  He  says,  also,  that  we  cannot,  perhaps,  find  the  ho- 
mologues  of  the  provisional  oi^ns  of  the  larvte,  each  as  the 
singularly  shaped    an- 

tennfe,    the    claw-like  '    '  s 

mandibles,  the  tongue- 
or  ear-like  appendages, 
in  other  Arthropod  a 
(insects  and  Crusta- 
cea) ;  but  that  they 
may  be  found  in  the 
parasitic  Lemean  crus- 
taceans, and  in  the 
leeches,  such  as  His- 
triobdella.  He  is  also 
struck  by  the  similarity 
in  the  development  of 
these  egg-parasites  to 
that  of  a  kind  of  leech 
(]Vepbelis),  the  embryo 
of  which  is  provided 
with  cUie,  recalling  the  larva  of  Teleaa  (Fig.  B,  C,),  white  in  the 
true  leeches  (Hirudo)  the  primitive  hand  is  not  developed  until 
after  they  have  passed  through  a  pronsional  larval  stage. 

This  complicated  metamorphosis  of  the  egg-parasites,  Ganin 
also  compares  to  the  so-called  "hyper-metamorphosis"  of  certain 
insects  (Heloe,  Sitaris,  and  the  Stylopidte)  made  known  by  Sie- 
bold,  Newport  and  Fabre,  and  he  considers  it  to  be  of  the  same 
nature. 

He  also,  in  closing,  compares  such  early  larval  forms  as  thocie 
given  in  Figs.  17  and  19  to  the  free  swimming  Copepoda.  Finally, 
he  says  a  few  words  on  the  theory  of  evolntioA,  and  remarks 
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'^  there  is  no  doubt  that,  if  a  solution  of  the  questions  arising 
concerning  the  genealogical  relations  of  different  animals  among 
themselves  is  possible,  comparative  embryology  will  afford  the  first 
and  truest  principles."  He  modestly  suggests  that  the  facts  pre- 
sented in  his  paper  will  widen  our  views  on  the  genetic  relations 
of  the  insects  to  other  animals,  and  refers  to  the  opinion  first  ex- 
pressed by  Fritz  Miiller  (Fiir  Darwin,  p.  91),  and  endorsed  by 
Hseckel  in  his  ''*•  Generelle  Morphologic,"  that  we  must  seek  for  the 
ancestors  of  insects  and  Arachnida  in  the  Zoea  form  of  Crustacea. 
He  cautiously  remarks,  however,  that  ^^  the  embryos  and  larvae  ob- 
served by  me  in  the  egg-parasites,  open  up  a  new  and  wide  field 
for  a  whole  series  of  such  considerations;  but  I  will  suppress 
them,  since  I  am  firmly  convinced  that  a  theory  which  I  build  up 
to-day,  can  easily  be  destroyed  with  some  few  facts  which  I  learn 
to-morrow.  Since  comparative  embryology  as  a  science  does  not 
yet  exist,  so  do  I  think  that  all  genetic  theories  are  too  premature, 
and  without  a  strong  scientific  foundation.*' 

The  reviewer  is  perhaps  less  cautious,  but  he  cannot  refhdn  fix>m 
making  some  refiections  suggested  by  the  remarkable  discoveries 
of  Ganin.  In  the  first  place,  these  facts  bear  strongly  on  Cope 
and  Hyatt's  theory  of  evolution  by  "  acceleration  and  retardation." 
In  the  history  of  these  early  larval  stages  we  see  a  remarkable  ac- 
celeration, or  hurrying  up,  of  the  embryo.  A  simple  sac  of  unor- 
ganized cells,  with  a  half-made  intestine,  so  to  speak,  is  hatched, 
and  made  to  do  the  duty  of  an  ordinary,  quite  highly  organized 
larva.  Even  the  formation  of  the  ^^  primitive  band,"  usually  the , 
first  indication  of  the  organization  of  the  germ,  is  postponed 
to  a  comparatively  late  period  in  larval  life.  The  different  ana- 
tomical systems,  the  heart,  with  its  vessels,  the  nervous  system, 
and  the  respiratory  system  (tracheae),  appear  at  longer  or  shorter 
intervals,  while  in  one  genus,  the  tracheae  are  not  developed  at  all. 
Thus  some  portions  of  the  animal  are  accelerated  in  their  develop^ 
ment  more  than  others,  while  others  are  retarded,  and  in  others 
still  certain  organs  are  not  developed  at  all.  Meanwhile  all  live 
in  a  fiuid  medium,  with  much  the  same  habits,  and  surrounded 
with  quite  similar  physical  conditions. 

The  highest  degree  of  acceleration  is  seen  in  the  reproductive 
organs  of  the  Cecidomyian  larva  of  Miastor,  which  produces  a 
summer  brood  of  young,  alive,  and  which  live  free  in  the  body  of 
the  child-parent ;  and  in  the  pupa  of  Chironomus,  which  has  been 
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recently  shown  by  Von  Grimm,  a  fellow  countryman  of  Ganin,  to 
produce  young  in  the  spring,  whil^  the  adult  fly  lays  eggs  in  the 
autumn  in  the  usual  manner.  This  is  in  fact  a  true  virgin  repro- 
duction, and  directly  comparable  to  the  alternation  of  generations 
observed  in  the  jelly  fishes,  in  Salpa,  and  certain  intestinal  worms. 
We  can  now,  in  the  light  of  the  researches  of  Ganin,  Siebold, 
Leuckart,  and  others,  trace  more  closely  than  ever  the  connection 
between  simple  growth  and  metamorphosis,  and  metamorphosis  and 
parthenogenesis,  and  perceive  that  they  are  but  the  terms  of  a  sin- 
gle series.  By  the  acceleration  of  a  single  set  of  organs  (the  repro- 
ductive), no  more  wonderful  than  the  acceleration  and  retardation 
of  the  other  systems  of  organs,  so  clearly  pointed  out  in  the  em- 
bryos of  Tlatygaster  and  its  allies,  we  see  how  parthenogenesis 
under  certain  conditions  may  result.  The  barren  Platygaster 
larva,  the  fertile  Cecidomyia  larva,  the  fertile  Aphis  larva,  the 
fertile  Chironomus  pupa^  the  fertile  hydroid  polyp,  and  the  fertile 
adult  queen  bee,  are  simply  animals  in  different  degrees  of  organi- 
zation, and  with  reproductive  systems  differing  not  in  quality,  but 
in  the  greater  or  less  rapidity  of  their  development  as  compared 
with  the  rest  of  the  body. 

Another  interesting  point  is,  that  while  the  larvae  vary  so  re- 
markably in  form,  the  adult  ichneumon  flies  are  remarkably  simi- 
lar to  one  another.  Do  the  differences  in  their  larval  history  seem 
to  point  back  to  certain  still  more  divergent  ancestral  forms? 

These  remarkable  hyper-metamorphoses  remind  us  of  the  meta- 
morphosis of  the  embryo  of  Echinoderms  into  the  Pluteus-  and 
Bipinnaria-forms  of  the  star-fish,  searurchins,  and  Holothurise ; 
of  the  Actinotrocha-form  larva  of  the  Sipunculoid  worms ;  of  the 
Cercaria-form  larva  of  Distoma;  of  the  Pilidium-form  larva  of 
Nemertes ;  and  the  larval  forms  of  the  leeches ;  *  as  well  as  the 
acarian  Pentastomum,  and  certain  other  aberrant  mites,  such  as 
Myobia,  and  in  a  less  degree  certain  other  more  highly  organized 
mites,  such  as  Atax,  and  Hydrachna,  and  the  ticks,  which  may 
almost  be  said  to  pass  through  a  hjrper-metamorphosis. 

While  Fritz  MuUer  and  Dohm  have  considered  the  insects  as 
having  descended  fh>m  the  Crustacea  (some  primitive  zoea-form), 

•  Leuckart,  in  his  great  worlc,  "  Die  Mensohliohen  Parasiten,^  p.  700,  after  the  anal- 
ogy of  Himdo,  which  develops  a  primitive  streak  late  in  larval  Utb,  ventures  to  con- 
aider  the  first  indications  of  the  germ  of  Nemertes  in  its  larval,  Pilidiam-A>rm  as  a 
lirlmitive  streak.  He  also  suggests  that  the  development  of  the  later  larval  forms  of  the 
Echinoderms  is  the  same  in  kind. 
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and  Dobrn  has  adduced  the  sapposed  soea-fonn  larva  of  these  egg- 
parasitea  as  a  proof,  we  cannot  bat  think  in  a  subject  so  pniely 
specoiative  as  the  ancestry  of  animals,  that  the  fiicts  brought  out 
by  Gaain  tend  to  confirm  the  reviewer's  theory,  expressed  in  the 
last  nnmbor  of  this  Journal,  that  the  ancestry  of  all  the  insects 
(including  the  Arachnids  and  Myriapods)  should  be  traced  directly 
to  the  worms.  The  development  of  the  degraded,  aberrant  arach- 
nidan  Fentastomum  accords,  in  some  important  respects,  with  that 
of  the  intestinal  worms.  The  Leptus-form  larva  of  Julus,  with  its 
strange  embryok^eal  devel<^ment,  in  some  respects  so  like  that 
of  some  worms,  points  in  that  direction,  as  certainly  as  does  the 
embryological  development  of  the  egg-parasite  Ophioneurus.  The 
Nauplius  form  of  the  embryo  or  larva  of  all  Crustacea,  also  points 
back  to  the  worms  as  their  ancestors,  the  divergence  having  per- 
haps originated  in  the  Botatoria.  In  these  similar  modes  of  devd- 
opment  between  the  worms  and  the  Crustacea  on  the  one  hand, 
and  the  worms  and  insects  on  the  other,  have  we  not  a  strong 
genetic  bond  uniting  these  three  great  classes  into  one  grand  sub- 
bingdom ;  and  can  we  not  in  imagination  perceive  the  successive 
steps  by  which  the  Creator,  acting  through  the  secondary  laws  of 
evolution,  has  built  up  the  great  articulate  division  of  the  anhnal 
kingdom  ?«i- A.  8.  P. 
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BOTANY. 

TBANSPiRATioir  OP  Aqubocs  Vapob  bt  thb  Leaves  op  Plants. 
-^Professor  McNab  of  Cirencester  Collie,  England,  has  recently 
published  an  in^ortant  series  of  experiments  on  this  subject. 
The  plant  experimented  en  was  in  all  cases  the  eommon  cherry* 
laurel  {Ftunu$  ftnerocsroMw),  and  the  fluid  to  determine  tiie  rapid- 
ity of  ascent,  lithium  citrate,  a  very  nnall  quantity  of  which  can  be 
detected  by  means  of  the  spectroscope.  Dr.  McNab  divided  the 
results  under  the  following  heads  :--*l.  Quantity  of  water  in  the 
leaves.  The  mean  of  several  experiments  gave  68.4  per  cent.  2. 
Quantity  of  water  which  can  be  removed  by  ealcium  chloride^  or 
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salphtuic  acid,  in  vacuo.  This  wag  found  to  be  from  5.08  to  6.09 
per  cent.  3.  Amount  of  transpirable  fluid  in  the  etem  and  leaves^ 
7.58  per  cent.  The  remainder,  from  56  to  57  per  cent.,  was  there* 
fore  determined  to  be  fluid  in  relation  to  the  cell-sap  of  the  plants. 
4.  Rapidity  of  transpiration  in  sunlight,  diflfhsed  Ught,  and  dark* 
ness.  The  results  given  are: — in  sunlight,  3.03  per  cent,  in  an 
hour ;  in  diflhsed  daylight,  0.59  per  cent. ;  in  darkness,  0.45  per 
cent.  5.  Amount  of  fluid  transpired  in  a  saturated,  and  in  a  dry 
atmosphere  in  the  sun,  and  in  diffused  daylight.  In  sunshine,  the 
experiments  gave  25.96  per  cent,  in  an  hour,  in  a  saturated  atmo»» 
phere ;  20.52  per  cent  in  a  dry  atmosphere ;  in  the  shade  the  re- 
sults were  reversed,  nothing  whatever  in  a  saturated,  1.69  per 
cent,  in  a  dry  atmosphere.  These  results  strikingly  confirm  the 
earlier  experiments  of  Deh6rain,  that  evaporation  ftt)m  leaves  is 
due  to  light  and  not  to  heat,  and  that  it  proceeds  equally  in  a  per- 
fectly saturated  atmosphere.  6.  Quantity  of  water  taken. up  by 
leaves  when  immersed  in  it.  The  mean  of  several  experiments 
gave  4.37  per  cent,  in  one  and  one-half  hours.  7.  Quantity  of 
aqueous  vapor  absorbed  by  leaves  in  a  secluded  atmosphere. 
This  was  found  to  be  nil,  again  confirming  the  statement  of  M.M. 
Frillieux  and  Duchartre  that  plants  absorb  no  moisture  whatever 
in  the  state  of  vapor  tlirough  their  leaves.  8.  Dififerences  in  the 
amount  of  fiuid  transpired  by  the  upper  and  under  side  of  leaves 
In  the  sun  and  in  difihsed  daylight.  Prom  the  upper  surface  in 
sun  1.74  per  cent,  in  an  hour,  from  the  under  surface  12.33  per 
cent.;  from  the  upper  surface  in  diffhsed  light  2.82* per  cent,  in 
forty-eight  hours,  from  the  under  surface  16.08  per  cent. ;  from 
both  sides  when  coated  with  collodion,  0.86  per  cent,  in  sun,  2.56 
per  cent,  in  diflhsed  light.  9.  Relation  of  fluid  taken  up,  to  that 
transpired,  and  that  retained,  by  the  plant.  Increase  of  weight  of 
branch  in  saturated  atmosphere,  diflUsed  daylight,  in  forty-eight 
hours,  7.34  per  cent.,  in  ordinary  atmosphere,  7.14  per  cent.,  in 
darkness,  3.01  per  cent.  10.  Rapidity  of  ascent  of  fluids.  From 
4  7-12  inches  in  ten  minutes  to  8  7-12  inches  in  ten  minutes.  11. 
Influences  of  gases  on  transpiration.  Transpiration  of  fluid  in 
oxygen  in  one  hour  in  sun,  12.77  per  cent.,  in  atmospheric  air,  7.5 
per  cent.,  in  carbonic  acid,  4.01  per  cent.,  in  nitrogen,  1.97  per 
cent.  The  bad  weather,  and  the  lateness  of  the  season,  terminated 
the  experiments  before  several  points  of  interest  could  be  frilly 
determined. — A.  W.  B. 
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Male  Flowers  on  the  Ear  of  Indian  Corn. — In  the  April 
number  of  the  American  Naturalist,  we  expressed  a  desire  to  see 
specimens  with  a  part  of  the  ear  male,  that  being  so  very  much 
rarer  than  the  case  of  the  male  panicle  bearing  female  flowers 
and  fruit,  which,  indeed,  is  common  enough.  Our  correspondent. 
Dr.  Henry  Shimer,  of  Mt.  Carmel,  111.,  has  sent  us  a  specimen, 
accompanied  by  a  long  communication,  touching  upon  hypotheti- 
cal matters  which  we  do  not  care  now  to  discuss.  We  will  only 
remark  that  the  instance  is  not  the  one  we  had  in  yiew  in  asking. 
We  wanted  to  see  male  flowers  on  the  ear,  that  is,  male  flowers  in 
the  place  of  female  ones,  or  else  hermaphrodite  flowers.  But  Dr. 
Shimer's  instance  is  not  of  that  sort.  It  is  a  case  of  a  male  pani- 
cle produced  from  the  apex  of  a  female  spike,  which,  as  he  re- 
marks, is  too  common  to  excite  much  attention. 

Flowering  of  the  Victoria  Regia  in  the  Open  Air. — Joseph 
Mager,  Esq.,  has  succeeded  in  flowering  the  Victoria  Lily  in  his 
pond  in  England.  The  pond  is  perfectly  open,  but  the  water  is 
heated  by  hot  water  pipes  coming  from  a  boiler  near  the  pond, 
carefully  concealed.  The  seeds  of  the  Victoria  were  planted  in 
May  last,  and  the  flrst  flower  was  produced  Sept.  10th.  After- 
wards seven  other  flowers  opened.  The  plant  has  eight  leaves,  of 
which  the  largest  is  flve  feet,  two  inches,  in  diameter.  Mr.  Mager 
has  also  succeeded  in  flowering  a  large  number  of  other  tropical 
lilies  in  his  pond.  The  "London  Field"  for  Nov.  26th,  gives  an 
.  engraving  of  the  pond,  and  an  account  of  the  treasures  it  con- 
tains. 

Isoetes  in  the  Detroit  River. — Though  the  Isoetes  has  been 
found  in  the  Niagara  river,  and  in  the  Oswego  river  near  the  Falls, 
and  also  at  Sault  St.  Marie,  near  Lake  Superior,  the  Lake  botan- 
ists had  failed  to  find  it  in  our  vicinity.  This  last  season,  how- 
ever, after  many  fruitless  searches,  I  discovered  it.  (September 
11th,  1870)  at  Windsor,  Ontario.  The  specimens  I  at  once  found 
to  be  a  well-marked  form  of  /.  echinospora  Durien.  In  a  subse- 
quent search  (September  18th),  I  found  the  same  species,  but  of  a 
distinct  form,  at  Sandwich,  Ontario,  a  point  farther  down  our  river. 
At  both  points,  which  are  about  three  miles  apart,  and  opposite 
the  city  of  Detroit,  the  plants  were  taken  from  the  river ;  and  I 
attribute  their  growing  on  that  side  to  the  soil  being  more-  grav- 
elly there  than  on  the  north  side. 
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All  of  the  specimens  are  quite  small,  the  largest  hardly  exceed- 
ing three  inches  in  height.  In  my  Windsor  plant  the  presence  of 
stomata  is  at  once  apparent ;  the  splnules  on  the  macrospores  are 
short,  thick,  and  in  connected  ridges ;  the  microspores  being  abun- 
dant and  characteristic  of  the  species.  In  the  Sandwich  plant  the 
stomata,  though  present,  are  more  difficult  to  find,  being  very  few 
and  indistinct ;  and  the  macrospores,  though  of  equal  size  with 
those  of  the  former  plant  (about  0*'.23  in  diameter)  differ  in  being 
provided  with  spinules  which  are  long,  slender,  and,  occasionally, 
slightly  forked.  No  microspores  were  observed.  The  presence  of 
stomata  in  both  these  distinct  forms  of  this  species,  which  is  a 
most  variable  one,  is  worthy  of  note. — Henry  Gillman,  Detroit^ 
Michigan. 

ZOOLOGY. 

A  New  Genus  of  Brachiopods. — Among  some  small  shells 
(supposed  to  be  the  young  of  Wcddheimia  cranium)^  recently  re- 
ceived from  the  Northeast  Atlantic,  through  Mr.  Jeffi'eys,  were 
three  specimens  of  an  undescribed  genus  of  the  subfamily  Terebra- 
ttdinoR.  The  shell  resembles  Magasdla^  being  smooth  and  with  an 
incomplete  foramen.  The  loop  nearly  resembles  that  of  Ismenia 
sanguinea  Chemn.,  but  has  no  secondary  attachment  to  the  hsemal 
valve,  and  the  latter  is  destitute  of  a  septum.  I  propose,  for  the 
genus,  the  name  of  FreniUa^  from  the  bridle-shaped  loop ;  and,  for 
the  species,  that  of  FrefitUa  Jeffreysii.  More  extended  descrip- 
tions are  in  preparation. — W.  H.  Dall. 

Embryology  of  Limulus.  —  A  reviewer  in  the  Quarterly  Jour- 
nal of  Microscopical  Science  (Jan.  1871,  p.  89),  seems  to  think  it 
very  little  to  our  credit  that  the  embryology  of  Limulus  should  have 
remained  so  long  unknown,  "  seeing  that  they  are  favored  by  its 
presence  in  abundance  on  their  coasts."  This  is  hardly  a  charitable 
view  to  take  of  the  subject,  and  shows  that  the  writer  of  the  notice 
has  not  the  most  remote  idea  of  the  difficulty  attending  researches 
on  the  sea  coast.  It  is  impossible  to  make  connected  observations, 
without  extending  them  over  a  long  series  of  years,  and  no  one  who 
is  not  thoroughly  familiar  with  the  habits  of  any  marine  animal  at 
all  seasons  of  the  year,  can  hope  to  accomplish  anything  more  than 
the  most  fragmentary  work.  The  time  of  spawning  of  many  of 
our  most  common  inhabitants  of  the  coast,  is  often  very  short. 
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find  several  seaapns  are  frequently  wasted  in  finding  out  this  point 
alone.  The  difficulties  are  greatly  increased  when  the  worker^  live 
at  some  distance  from  the  coast,  and  instead  of  the  slurs  the  writer 
seems  to  cast  upon  the  work  which  has  been  so  well  done  as  far 
as  it  is  intended  to  go  (see  paper  to  be  issued  in  Memoirs  Boston 
Soc.  Nat.  Hist.  1871),  he  might  have  spent  some  of  his  ingenuity 
in  looking  over  the  long  list  of  marine  animals,  known  to  live  on 
the  coast  of  Great  Britain,  of  which  the  development  is  unknown 
(many  of  which  are  Ailly  as  important  as  Limulus),  and  do  what 
he  could  to  fill  the  gaps.  We  might  suggest  to  the  reviewer  the 
Spatangoids,  the  Ctenophorae,  the  eggs  of  which  can  be  more 
readily  supplied  to  him  than  those  of  Limulus,  from  the  English 
side  of  the  Atlantic,  and  to  come  to  more  accessible  material, 
any  one  of  the  many  families  of  marine  fishes  of  which  we  as  yet 
know  nothing,  neither  in  England  nor  elsewhere. 

Readers  of  the  Journal  who  are  inforined  as  to  the  progress  of 
science  will  be  astonished  to  hear  of  ^^  Hjeckel's  *  law  of  individual 
(levelopment  epitomizing  paUeontological  development!"  and  to 
learn  that  A.  Dohm  and  £.  Van  Beneden  are  the  great  pioneers  in 
tbe  ^^  speculations  on  the  phylogeny  of  Arthropoda."  As  the 
writer  seems  to  liave  but  a  partial  knowledge  of  what  has  been 
done  in  Germany  and  Russia,  we  would  refer  him  to  Siebold's 
2leitschrift  for  fiirther  information.  >«  *   *    . 

Thb  Pigbon  Hawk. — In  the  September  number  of  your  Jour- 
nal, Vol.  iv,  page  439,  Mr.  Winflred  Steams,  of  Amherst,  com* 
ments  upon  Mr.  Samuel's  statement  that  he  never  saw  the  nest  of 
the  Pigeon  Hawk,  and  knows  of  but  one  instance  in  which  it  has 
aver  been  found  in  New  England.  Mr.  Steams  thinks  Mr.  Sam- 
uel could  not  have  inquired  much  into  the  matter,  as  he,  Mr, 
Steams,  has  found  no  less  than  three  nests  in  that  very  town  of 
Ainherst.  Unfortunately  for  Mr.  Stearns's  statement,  yet  forto* 
nalely  as  enabling  one  to  test  the  correctness  of  his  alleged  fact, 
be  states  that  these  nests  were  aU  in  hoUow  trees.  This  is  a  condi- 
tion in  which  the  nest  of  a  Pigeon  Hawk  is  never  found,  and  one  in 
which  no  other  hawk  than  the  Sparrow  Hawk  is  ever  found,  demon* 

*''HflBckePs  law  of  Indiridnal  deTelopment  epitomising  palieontoloirica]  develop- 
■tent'*  la,  thaaks  to  Professor  Agassis's  teaohings,  as  fkmlliar  to  stadents  in  tida 
Qounlry  as  boasehold  words.  His  statemTeBl  of  the  law  appears  as  early  as  1S67,  a 
chapter  of  the  Essay  on  Classillcation  being  devoted  to  this  subject.  Agassis  also 
alluded  to  such  a  law  so  early  as  the  publication  of  the  <<  Poissons  Fossites,"  and 
MUae-Jklward«  feAn<ed  to  it  in  IMi  in  the  "  Aaaales  dea  Soienees  NatuieUea.''~Ki>s. 


NATUiUL  mSTORY  MXSCELLAinr,  57 

strating  at  once  that  the  hawks  referred  to  by  Mr.  Steams  were 
the  latter  birds,  which  are  not  uncommon  in  that  part  of  the  State* 
I  deem  it  of  sufficient  importance  that  an  error  in  bird  history  so 
serious  as  Mr.  Steams  has  made  should  be  set  right,  and  not  be 
permitted  to  pass  unchallenged  or  accepted  as  fact. 

I  may  be  permitted  to  add  that  I  have  ^'  inquired  into  the  mat- 
ter" for  the  past  forty  years,  and  I  have  yet  to  know  of  the  first 
well  authenticated  instance  of  the  nest  and  eggs  of  the  Pigeon 
Hawk  bayisg  ever  been  found  in  any  part  of  Massachusetts. 
That  it  may  breed  in  soma  mountainous  and  wild  regions  is,  of 
course,  possible,  and  my  inability  to  trace  it  is  only  negatiye  testi* 
mony.  The  horizon  of  one  man  is  at  the  best  very  limited,  and 
naany  ornithological  facts  occur  that  are  not  dreamed  of  in  his 
philosophy.  If  any  one  else  has  '^inquired  into  the  matter"  more 
sttccesslUUy,  I  shall  be  very  glad  to  be  informed  thereof. — T.  M. 

BlOEWSB. 

Fabthenoosnesis  in  thk  Pupa  State  of  Ihsects.-^-Iu  Vol.  XV., 
No.  8,  of  the  *^  Memoirs  of  the  Academy  of  St.  Petersburg,"  M.  O. 
▼on  Grimm,  describes  a  curious  instance  of  Parthenogenesis  in  a 
species  of  the  dipterous  genus  Chironomus.  Like  the  well-known 
caae  of  Miastor,  discovered  by  Prof.  Wagner,  this  is  an  example 
of  reproduction  by  an  insect  in  one  of  its  preparatory,  and  there- 
fore sexless  stages,  called  Foedogenesisj  by  Yon  Baer.  The  forma* 
tion  of  the  egg-like  reproductive  bodies  commences  in  the  larvae ; 
but  the  eggs  are  not  extruded  until  the  insect  has  passed  into-  the. 
pupa  state.  It  appears  that  in  the  spring  the  larvae,  produced  in 
the  ordinary  way  from  eggs,  grow  rapidly,  and  after  the  third 
change  of  skin,  attain  their  f\iil  size,  and  show  distinct  traces  of 
the  pupa  within  them.  The  eggs  are  produced  direct  from  the 
pupa  in  this  condition.  In  the  autumn  the  course  of  development 
during  the  preparatory  changes  is  precisely  the  same ;  the  pupa, 
however,  changes  into  the  imago,  which  deposits  the  eggs,  prob- 
ably after  copulation,  in  the  ordinary  manner.  The  mode  of 
development  of  the  eggs  and  ovaries,  and  that  of  the  embryo  in 
the  egg,  are  described  by  the  author  at  considerable  length,  and 
illustrated  by  good  figures.  The  eggs  are  developed  in  the  same 
way,  both  in  the  spring  and  in  the  autumn,  although  in  the  one 
case  they  will  be  deposited  by  the  pupa,  and  in  the  other  by  the 
imago ;  and  as  they  present  no  difference  in  their  structure,  the 
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author  regards  them  all  as  eggs,  and  rejects  the  distinction  into 
ova  and  pseudova.  He  seems  inclined  to  adopt  the  notion  that 
the  supposed  cases  of  Parthenogenesis  may  be  due  to  self-fecun- 
dation. — The  Academy. 

GEOLOGY. 

Cave  Mammals  in  Pennsylvania. — Prof.  Cope,  at  a  recent 
meeting  of  the  American  Philosophical  Society,  announced  the 
discovery  by  Charles  M.  Wheatley,  of  Phoenixville,  Penn.,  of  a 
cave  in  the  auroral  limestone  of  Chester  Co.,  containing  remains 
of  Postpliocene  Mammalia.  The  species  so  far  recovered,  are 
a  tapir  of  large  size,  a  small  horse,  a  very  large  ruminant,  and  a 
mastodon  (  TrUophodon  Ohioticus)  ;  also  some  very  fine  remains  of 
a  Megalonyx^  and  the  remains  of  a  large  Mylodon,  and  the  bones 
and  teeth  of  a  cave  bear  of  large  size ;  it  is  very  distinct  from  the 
Cave  Bear  of  Europe,  or  the  living  bears  of  the  Northern  Hemi- 
sphere; it  is  the  Ursua  pristinua  (Arctodus  of  Leidy).  Remains 
of  serpents,  turtles  and  insects  also  occur.  Prof.  Cope  stated 
that  Mr.  Wheatley  was  continuing  the  excavations,  and  that  he 
would  make  a  further  communication  of  results  at  a  future  time. 

Remains  of  the  Mammoth  in  Europe. — In  addition  to  the 
celebrated  skeleton  of  the  Mammoth  from  Siberia  which  was  found 
in  such  a  remarkable  state  of  preservation,  the  Museum  at  St. 
Petersburg  contains  a  gallery  entirely  devoted  to  the  remains  of 
the  ElephxLS  primigenius^  including  probably  many  nearly  entire 
skeletons.  The  most  perfect  skeletx>n  out  of  St.  Petersburg  is 
probably  one  in  the  Museum  at  Brussels,  found  some  time  since 
and  recently  put  together  by  M.  Dupont,  the  present  keeper  of 
the  Museum.  An  almost  entire  skull  with  tusks,  was  found  some 
years  since  at  Ilford  in  the  Valley  of  the  Thames,  and  is  now  in 
the  British  Museum.  From  the  comparative  height  and  slender- 
ness  of  the  skeleton  of  the  mammoth  as  compared  with  that  of  the 
existing  elephant,  it  would  appear  to  have  been  a  more  active  and 
lighter-built  animal.  The  excavation  of  the  fortifications  around 
Antwerp,  has  led  to  the  discovery  not  only  of  elephants'  and  mas- 
todons*, remains,  but  of  a  most  wonderftil  series  of  cetacean 
bones.  These  are  now  arranged  in  a  fine  gallery  in  the  Brussels 
Museum,  which  now  bids  fair  to  be  one  of  the  most  attractive  of 
continental  institutions. — A.  W.  B. 
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Fossil  Meteorite. — A  new  meteorite  has  jiist  been  discovered 
in  the  Miocene  deposits  of  Greenland,  and  brought  to  England. 
It  has  been  offered,  we  understand,  to  the  Trustees  of  the  British 
Museum  for  the  sum  of  240Z.  This  is  the  first  instance  on  record 
of  a  truly  fossil  meteorite  having  been  met  with.  —  Tlie  Academy. 

ANTHROPOLOGY. 

Did  Man  Exist  in  the  Tertiary  Age?  —  The  evidence  ad- 
duced by  M.  Bourgeois  of  the  discovery  of  flint  flakes  and  scrapers 
in  the  Miocene  strata  of  Thenay,  along  with  remains  of  the 
hornless  rhinoceros  and  mastodon,  proves,  according  to  M. 
Hamy,  that  man  was  an  inhabitant  of  Miocene  Europe.  It  is, 
however,  rejected  by  most  of  the  French  and  English  savants, 
because  M.  Burgeois  has  not  shown  that  the  implements  in  ques- 
tion may  not  have  been  derived  ultimately  from  the  surface  of  the 
ground,  where  they  are  very  abundant.  While  M.  Hamy  acknowl- 
edges this  to  be  the  case,  he  does  not  see  its  full  bearing  on  the 
value  of  the  testimony.  The  implements  are  probably  of  a  Qua- 
ternary, or  even  of  post-quaternary  age,  and  certainly  cannot  be 
considered  decisive  of  the  sojourn  of  man  in  Europe  during  the 
Miocene  epoch,  although  the  climate  at  the  time  was  almost  tropi- 
cal, and  the  conditions  of  life  easy.  Nor  can  the  evidence  of  the 
grooved  bones  of  Halithere,  found  by  M.  Delaunay  at  Puance  in 
Maine-et-Loire,  be  accepted,  because  it  cannot  be  proved  that  the 
grooves  may  not  have  been  caused  by  some  other  agency  than 
that  of  man.  The  proof  of  the  existence  of  man  in  Europe 
during  the  Pliocene  epoch  derived  from  the  strise  in  the  fossil 
bones  found  at  Saint  Prest,  and  in  the  valley  of  the  Arno,  accepted 
by  M.  Hamy,  is  equally  unsatisfactory.  The  flint  "arrow-head" 
and  other  rude  fragments  said  to  have  been  obtained  at  the 
former  place  from  the  same  horizon  as  the  bones  of  Elephas 
meridioncUis,  by  M.  Burgeois,  the  stout  champion  of  Miocene  man, 
do  not  afford  the  precise  and  exact  testimony  which  is  demanded 
for  the  establishment  of  the  cas^. 

The  presence,  indeed,  of  man  in  Europe  in  the  Miocene  and 
Pliocene  epoch  is  as  yet  non-proven,  and  we  must  be  content  to 
await  future  discoveries.  The  results  of  the  labors  of  archseolo- 
gists  and  geologists  throughout  Europe  during  the  last  ten  years 
has  not  placed  the  advent  of  man  further  back  than  the  river 
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gravela  of  the  Somme,  and  the  epoch  of  the  caves,  both  of  vhich 
are  post^tacial  or  post-pliocene,  or  quaternary,  in  other  words, 
posterior  to  the  great  aubmet^ence  and  refrigeration  of  Northers 
Europe,  through  which  many  of  the  Pliocene  mammalia  were 
destroyed. — W.  Boyd  Dawkims,  t'n  Nature. 

MonvDS  NEAR  PuMCETON,  IixufOis. — In  Janaary,  1870,  throng 
the  kindness  of  P.  D.  Winsbip,  Esq.,  I  visited  a  place  about  three 
and  a  half  miles  south-east  of  Princeton,  Illinois,  where  there  are 
several  small  mounds,  one  or  two  of  vhicfa  Mr.  Winship  and  oth- 
ers had  previously  opened.  These  mounds  are  very  low,  and  are 
situated  along  an  old  terrace,  which  is  perhaps  sixty  or  seventy 
feet  above  the  bed  of  a  small  stream.  In  one  of  these  mounds 
human  skeletons  were  found  in  a  sitting  posture,  bat  the  bones  so 
readily  crumbled  that  only  portions  could  be  preserved.  Tbey 
Fit.  n.  Fig.  u. 


showed,  however,  that  in  this  mound  there  were  buried  at  least 
one  man  and  one  woman.  Two  small  stone  implements,  some- 
what like  Indian  axes  in  shape,  were  found  with  the  skeletons. 
These  axe-shaped  tools  appear  to  be  greenstone,  and  are  similar 
to  those  found  in  ordinary  Indian  burial  places. 

About  foity  or  fifty  feet  fVom  the  low  mound  fW>m  which  the 
skeletons  and  axe-like  implements  were  taken,  a  slight  excavation 
was  made,  from  which  Mr.  Winship  and  those  with  him  took  the 
piece  of  pottery  figured  in  the  accompanying  wood-cut  (Fige.  21, 
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22).  This  piece  of  pottery  is  evidently  made  of  clay  and  sand. 
It  is  comparatively  smooth  on  the  inside,  bat  more  or  less  regu- 
larly wrinkled  or  ridged  on  the  outside,  the  ridges  undoubtedly 
b^ng  intended  for  ornamentation.  On  the  inside  of  the  piece  of 
pottery  there  are  two  holes,  which  appear  as  if  punched  with  a 
xoond  instmmeat  while  the  pottery  was  yet  in  a  plastic  state; 
l^e  round  instrument  was  not  forced  clear  through  the  substance, 
but  so  nearly  through  that  the  material  was  raised  into  a  protube- 
xance  on  the  outside,  just  where  each  hole  would  have  been  had 
the  inslrument  been  forced  through*  One  of  these  protuberances 
appears  as  if  worn  off,  and  thns  an  opening  has  been  made  fh>m 
one  side  to  the  other ;  the  opening  on  the  outside,  however,  is  very 
small,  as  seen  by  the  figure.*  Two  arrowheads,  one  of  very  fine 
jmsper,  and  the  other  of  coarse  jasper,  were  found  with  the  pottery. 
About  fifty  rods  ferther  down  the  stream,  and  on  a  much  lower 
terrace,  Mr.  Winship  called  my  attention  to  what  he  called  a  ^^  race- 
course." It  was  f^>parently  an  old  race-course,  circular,  and  with 
a  diameter  of  two  hundred  and  fifty  or  three  hundred  feet ;  and 
the  ^*  track"  is  quite  plain,  being  indicated  by  a  well  marked  de- 
pression. That  thia  is  no  modem  affair  is  shown  by  the  stump  of 
a  large  oak  wiiich  is  standing  right  in  the  middle  of  the  triack,  and 
which  of  course  shows  us  that  the  tree  ot  which  it  is  a  part  grew 
firom  an  acorn  which  germinated  there  since  the  track  ceased  to  be 
used. — SA2CBOBN  TSMNST,  WiUioms  CoUege, 


NOTES.       . 

FRovBSSoa  Agassiz  recently  addressed  the  Massachusetts  Legia- 
lative  Committee  on  Public  Education,  on  the  present  needs  and 
future  prospects  of  the  Museum  of  Comparative  Zoology.  He 
stated  that  the  annual  income  amounts  to  a  little  over  $10,000. 
This  was  insufficient  to  pay  the  salaries  of  the  corps  of  twenty-six 
assistants,  and  individuals  had  generously  aided  the  institution  by 
gifts  of  from  $1500,  to  $6000.  The  total  amounts  of  these  con- 
tributions, including  grants,  was  $473,000.  Its  immediate  neces- 
I-  ^  -  *■  -      •■  '   - 

«"nidlui*  potttry  U  ofl8B  onnuMtifltdr  tvldi  oIniiilMr  toprsMioiis  on  tke  ontoide, 
firolMbljr  made  hj  a  rauOl  boUow  bone  or  reodi  but  this  it  the  lint  IntteBce  that  he» 
oome  under  m  j  notice  of  the  hnpreeiion  being  made  on  the  inside. — F.  W.  P.  < 
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sity,  though  no  criterion  for  the  Aiture,  is  $50,000,  for  the  ar- 
rangement of  specimens  alone ;  $25,000  will  be  needed  for  other 
purposes. 

The  state  of  Massachusetts  has  been  generous  to  Professor 
Agassiz,  as  Director  of  what  we  may  safely  say,  is,  on  the  whole 
the  best  conducted,  and  in  many  respects  most  liberal  museum  in 
the  world.  The  time  is  ripe  for  the  immediate  development  of  a 
museum,  that  shall  in  all  its  appointments  be  a  model  for  all 
others,  and  we  trust  the  liberal  minded  citizens  of  a  state  which 
owes  so  much  to  science  for  its  wealth  and  the  development  of  its 
intellect,  will  not  let  this  golden  opportunity  pass. 

Millions  have  been  voted  for  developing  the  material  resources 
of  the  state.  Shall  not  a  museum,  which  has  already  done  so 
much  in  elevating  the  standard  of  scientific  learning  in  our 
country,  have  its  thousands  ?  From  motives  of  simple  economy 
in  money,  and  as  one  of  the  preventives  against  ignorance,  and 
crime,  the  result  of  inherited  ignorance,  we  would  as  editors  of  a 
scientific  journal  heartily  urge  liberal  legislation  to  foster  science 
and  education.  It  is  by  the  endowment  of  the  higher  institutions 
of  learning,  and  our  museums  and  laboratories,  that  popular  edu- 
cation will  be  hereafter  best  advanced  in  our  country. 

Capt.  C.  H.  Hall  has  his  vessel  on  the  stocks  at  Washington  in 
preparation  for  her  work  among  the  ice,  and  is  carefiilly  select- 
ing the  proper  persons  to  assist  in  his  expedition.  The  scientific 
assistants  have  not  yet  been  definitely  settled  upon. 

We  have  had  inquiries  about  "  a  work  on  Ferns,  by  Miss  Paine," 
recently,  or  soon  to  be,  published.  Can  any  of  our  readers  give 
us  information  about  it  ? 

The  Indian  Government  have  resolved  to  institute  a  general 
archaeological  survey  of  the  whole  of  India.  Maj.  Gen.  Cunning- 
ham has  been  appointed  Surveyor-General.  He  is,  according  to 
TriJbner's  American  and  Oriental  Literary  Record,  perhaps  the 
only  one  thoroughly  competent  for  the  post. 

A  large  number  of  the  animals  at  the  Jardin  des  Plantes  and 
Jardin  cf  Acclimation  have  been  sold  and  slaughtered  for  food. 

A  quarto  work  on  the  Texas  cattle  disease  prepared  by  the  Ag- 
ricultural Department,  is  just  out,  that  is,  printed,  not  published. 

"The  History  of  Zoology,"  by  Victor  Cams,  is  already  in  great 
part  printed. 
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The  mining  volume  'of  the  reports  on  the  survey  of  the  40th 
parallel,  by  Messrs.  Clarence  King  and  I.  T.  Gardner,  is  in  press 
and  will  be  the  most  thorough  and  valuable  work  on  the  mines  of 
precious  metals  ever  published  in  America.  The  report  of  the 
omitholc^stf  Mr.  Robert  Ridgeway,  is  already  completed  in  manu- 
script, and  will  contain  a  valuable  series  of  most  minute  and  care- 
fhl  observations  on  the  habits,  distribution  and  variations  of  the 
birds  of  the  Rocky  Mountain  Region.  These  reports  when  finished 
will  be  a  record  of  by  far  the  most  thorough  geodetic  survey  ever 
carried  through  on  this  continent.  Mr.  King  is  now  busy  on  the 
geology,  etc.,  at  New  Haven,  having  returned  from  a  series  of 
mountain  measurements  which  have  engaged  his  attention  during 
the  simmier. 

The  scientists  who  have  accompanied  the  San  Domingo  Commis- 
sion, are  Prof.  Wm.  P.  Blake,  principal  mineralogist  and  geologist, 
and  two  assistants,  one  from  Yale  and  one  from  Harvard;  Dr. 
Parry,  botanist,  with  an  assistant  from  the  Cambridge  Scientific 
School ;  Prof.  Newcombe  of  Cornell  University,  general  naturalist ; 
Prof.  Ward,  University  of  Rochester,  assistant  geologist ;  Hon. 
George  Geddes,  ex-President  of  New  York  State  Agricultural 
Society,  and  State  Engineer,  in  the  agricultural  interest. 

The  California  Academy  of  Science  appeals  to  the  public  for  aid 
in  erecting  a  building  for  its  museum  and  library.  The  liberal 
minded  citizens  of  San  Francisco  may  remember  that  while  aiding 
in  the  advance  of  science  in  their  own  community,  scientists  else- 
where will  largely  benefit  from  a  generous  endowment  of  this  so- 
ciety, which  has  already  done  so  much  in  developing  a  knowledge 
of  the  natural  and  physical  history  of  the  Pacific  slope  of  our  con- 
tinent. 

The  lovers  of  Botany  in  Camden,  N.  J.,  have  instituted  "  a  Bo- 
tanical Circle,"  and  publish  in  the  local  press  interesting  accounts 
of  their  meetings,  which  are  held  monthly.  Mr.  F.  Bourquin  has 
detected  two  rare  mosses,  Diphyscium  foUosum  and  Buxbaumia 
aphylla^  at  Camden.  The  latter  has  also  been  found  at  Camden  by 
Miss  C.  A.  Boice. 

Capt.  Hall  is  quietly  organizing  his  Polar  expedition,  and  has 
abundant  sympathy  from  the  President  and  others  in  his  work. 

Gen.  Sherman  has  been  appointed  one  of  the  Regents  of  the 
Smithsonian  Institution  in  place  of  Gen.  Delafleld,  resigned. 


64  ANSWERS  TO  COBRESPONDENT8,   ETC. 

ANSWERS   TO    CORRESPONDENTS. 

L.  A.  M.  —  The  panwitie  Amms  on  the  common  brake  U  Xpkma  aqtMimmm  Fries. 
The  fragnuit  fcrn  m  A^pidtmrnftagraua  Swwte.  We  eonld  not  lell  yov  what  the  brigM 
men  Jelly-like  moss  is,  without  a  ■pecimen;  a  dried  specimen  is  better  than  none.  — 

O.— The  Bmohas  reared  fh>m  the  (Mn^ya  is  Brtiduu  nipritnu  of  Leoonte,  and  aft- 
cording  to  Dr.  Horn,  who  named  the  specimen,  Is  an  anpubiished  species. 

O.  W.  H.,  Philadelphia.— 0r,  Abbott  and  all  other  ornithologists  of  the  preeettt  day 
use  the  names  which  the  systematlsts  of  the  present  time  consider  the  proper  onea. 
There  have  been  many  changes  In  nomenolatoi'e  since  the  days  of  Latham  and  Wit- 
son,  whom  you  quote,  and  to  know  the  names  of  birds  only  by  the  names  giren  by . 
them,  is  like  knowing  how  to  spell  words  in  the  Eng^h  fangnage  only  as  Chancer 
spelled  them.  **  Frank  Forrester ''  would  hardly  be  quoted  by  any  ornithologist  as  an 
authority  on  matters  of  scientific  nomenclature.  At  the  present  tune  the  only  standard 
work  on  the  Birds  of  North  America  is'  that  of  Balrd,  Casein  and  Lawrence.  Thia 
work  was  reissued  by  the  Nataralists'  Agency  in  1870.     See  adTcrtlsement  In  thia 


number.    This  book  will  also  give  you  in  full  what  you  wish  to  know  about  the 

J.  H.  P.,  Bedford.— The  Birds  you  send  are:  1.  Lesser  Redpoll  Linnet,  ^j^ioMtuNit^ 
aria ;  2.  Tree  Sparrow,  SfiiteUa  motMcoiaw 
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THE  SPRING  FLOWERS  OF  COLORADO. 

BT  B.  L.   GREENB. 

It  is  the  tenth  of  April,  and  although  the  skies  are  clear,  and 
the  sun's  rays  warm  enough  for  early  June,  yet  the  Colorado  land- 
scape shows  no  indications  of  spring.  The  mountain  range 
which  fills  the  western  horizon,  is  still  clad  in  all  the  dazzling 
white  of  wintry  snows,  and  remains  a  picture  of  beauty  and  sub- 
limity quite  indescribable.  The  plains  are  brown  and  bare,  as 
they  were  during  most  of  the  winter.  Here  and  there,  tufts  of  the 
evergreen  Soap-weed  (Yucca  angustifolia)^oT  matted  masses  of 
Prickly  Pear,  show  their  perennial  verdure,  and  f^irnish  the  only 
conspicuous  signs  of  plant  life.  No  April  showers  have  fallen  to 
revive  the  grasses,  and  the  herds  of  long-homed  Texas  cattle  graze 
contentedly  upon  the  sere  remains  of  last  year's  growth.  Yet  at 
this  early  date,  there  are  wild  flowers,  modest,  and  lovely  April 
flowers,  for  the  eye  that  knows  where  to  look  for  them. 

Extending  all  along  the  eastern  base  of  the  Rocky  Mountains, 
is  a  series  of  high  and  picturesque  table-lands,  and  below  and 
among  them,  numerous  grassy  hills  and  knolls,  all  destitute  of 
trees,  often  rocky,  and  apparently  as  barren  as  are  the  plains 
around.  On  sunny  slopes,  and  in  sheltered  nooks  among  these 
foot-hills,  we  find  our  earliest  fiowers.  By  the  first  week  in  April, 
there  appears  on  the  very  summits  of  these  grassy  knolls  a  real 
beauty,  which,  as  it  yet  lacks  an  English  name,  may  bear  its  Latin 
one,  Townsendia  (T.  sericea).    The  plant  belongs  to  the  family 

Kntered  Meordingr  to  Aet  of  Congren,  in  the  year  isn,  hj  the  Pxabodt  Acaobmt  or 
SciKMCK,  In  the  Ofllee  of  the  Librarian  of  Congress,  at  Washington. 
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of  Compositffi,  an  order  which  has  not  the  charm  of  famishing 
many  early  flowers,  but  which  displays  its  beauties  in  late  summer 
or  in  autumn.  Ev^n  our  Townsendia  forms  its  flower  buds  and  its 
foliage  in  the  fall.  The  plant  is  almost  destitute  of  a  stem,  and 
the  narrow  silky  leaves  form  a  dense  tuft  two  or  three  inches  broad, 
just  upon  the  surface  of  the  ground.  Nestling  closely  among  the 
pretty  leaves  are  five  or  six  rather  large  daisy-like  flowers.  The 
rays  are  either  white  or  rose-color,  and  the  center  of  each  head  is 
yellow,  as  is  commonly  the  case  in  the  compound  flowers.  There 
grows  with  this  another  species  of  Townsendia  {T.  Fendleri)^ 
smaller  and  more  delicate,  with  more  numerous  heads,  but  it  flow- 
ers nearly  a  month  later.  These  very  pretty  plants  are  well 
worthy  of  a  place  in  our  gardens,  though  they  would  perhaps  be 
diflScult  to  rear  in  any  other  than  their  native  localities.  By  the 
fifteenth  of  the  month  Viola  Nuttallii  appears  on  the  sunny  hill- 
sides, a  fine  yellow  violet,  with  its  petals  prettily  painted  outside 
with  reddish  brown.  With  it  Mertensia  ohtusifolia  hangs  out  its 
pendant  clusters  of  light  blue. 

Passing  beyond  the  foot-hills  and  entering  some  mountain  gulch 
or  canon,  we  find  the  rocky  slopes  all  yellow  in  some  places  with 
the  flowers  of  the  Rocky  Mountain  Barberry.  Though  a  con- 
gener of  the  barberry  of  the  Eastern  States  and  Canada,  it  is  a 
trailing  evergreen  shrub,  and  the  flowers  are  succeeded  by  hand- 
some blue  berries  like  frost  grapes.  This  is  Berberis  aquifolium  of 
the  authors.  Higher  up  among  the  rocks  are  the  large  pale  purple 
flowers  of  Anemone  patens^  one  of  the  finest  of  Rocky  Mountain 
plants,  but  it  is  quite  common  as  far  eastward  as  Wisconsin,  on 
bleak,  gravelly  hills.  With  it  in  the  mountains  of  Colorado,  grows 
a  modest  little  cruciferous  plant  with  white  flowers  {TklcLSpi 
Fendleri)  ;  also  a  peculiar  species  of  crowfoot  {Ranuncultts  gldber- 
nintis),  all  of  which  ace  among  the  flrst  flowers  to  appear. 

By  the  twentieth  of  April,  the  zealous  flower  hunter  will  be  am- 
ply rewarded  for  his  toil,  if  he  ventures  to  the  top  of  some  one  of 
the  table  mountains.  The  task  will  indeed  not  be  an  easy  one,  for 
many  tiresome  stages  must  be  made,  up  steep  declivities,  and 
among  sharp  and  rugged  rocks,  and  over  what  from  the  base  may 
seem  almost  insurmountable,  the  high  and  almost  unbroken  wall 
of  perpendicular  rock,  which  invariably  encircles  the  summits  of 
these  table  mountains.  High  among  these  sublime  formations, 
which  stand  pictured  against  the  sky,  like  giant  castle  works,  wild 
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birds  of  bolder  wing  construct  their  homes  securely,  and  ftoih 
many  a  dark  recess  the  melancholy  owl  pours  forth  her  plaintive 
wailings  upon  the  ear  of  night.  Yet  these  mighty  barriers  are 
not  altogether  impassable.  Among  the  irregularities  of  their  out- 
line are  places  where  little  streams  bordered  with  shrubs  and  bushes 
come  singing  down  among  the  rocks,  from  the  table  land.  Even 
broad  an(f  easy  passage  ways  may  be  sought  out  by  the  eye  before 
conmiencing  the  ascent. 

These  table  lands,  when  reached,  are  usually  found  to  present 
an  uneven  surface  of  bare  rock,  or,  in  places,  of  shallow  soil. 
There  are  even  extensive  meadows  on  some  of  them  with  occasion- 
ally a  pond  of  water.  In  sheltered  situations  opening  toward  the 
south  where  the  spring  sun  first  drove  away  the  snow,  there  are  al- 
ready some  real  treasures  for  the  botanist's  portfolio.  In  every 
crevice  and  hollow,  where  there  is  a  little  soil,  we  find  a  very 
handsome  cruciferous  plant  which  has  yet  no  name  by  which  to  be 
known,  save  the  Latinized  Greek  one,  Fhysaria  didymocarpa.  Its 
pretty  rosettes  of  broad  whitish  leaves,  which  lay  all  winter  close 
to  the  frosty  rock,  have  now  sent  up  a  number  of  spreading  stems 
with  golden  yellow  flowers.  A  small  variety  of  Thermopsis  ftshur 
cea^  with  fragrant  lupine-like  blossoms,  will  be  found  where  the 
soil  is  deeper,  but  the  larger  and  more  common  form  of  this  plant 
flowers  a  month  later,  on  the  plains  below. 

The  most  interesting  tenant  of  these  heights  is  the  Echinocactua 
Simpsonii,  As  its  name  would  indicate,  it  belongs  to  the  cactus 
tribe.  It  is  remarkable  among  the  cactaceous  plants  of  this  lati- 
tude for  its  early  flowering.  Not  less  than  a  dozen  species  or  va- 
rieties of  these  plants,  grow  upon  the  adjacent  plains,  but  none  of 
them  are  in  flower  before  the  first  of  June.  This  one  may  be 
found  in  perfection  before  the  last  of  April.  It  is  globose  in  form 
and  very  thickly  armed  with  whitish  spines,  so  that,  when  out  of 
flower,  the  plants  seem  like  mere  balls  of  bristles  scattered  about 
among  the  rocks.  The  flowers  are  flve  or  six  in  number,  of  a 
bright  purple,  forming  a  circle  around  the  centre,  or  rather,  apex 
of  the  plant.  It  is  an  object  of  very  singular  beauty,  alone  well 
worth  the  trouble  and  fatigue  of  an  hom*'s  climbing. 

As  the  flrst  of  May  draws  nigh,  the  general  aspect  of  the  coun- 
try becomes  more  springlike.  The  grasses  are  beginning  to  grow, 
and  the  number  of  flowers  begins  to  increase  so  that  to  enumerate 
tliem  would  be  tedious.    However,  we  must  not  fail  to  notice  s 
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very  beautifhl,  low  liliaceous  plant  with  grassy  foliage  and  crocas- 
like  flowers,  which  now  begins  to  whiten  the  hill-sides  nearest  the 
plains^  Its  name^is  Caiochortua  venustus,  and  it  deserves  its  name, 
which,  equally  for  the  species  and  the  genus,  refers  to  its  beauty. 


PRAIRIE    FIRES 

BY  DR.   C.  A.   WHTTE. 


Evert  dweller  in  the  great  interior  region  of  North  America,  is 
more  or  less  familiar  with  prairie  fires,  or  rather,  they  have  often 
at  nightfall  seen  their  lurid  light  in  the  distant  horizon,  or  by  day 
their  huge  volumes  of  smoke  rising  and  blending  with  the  clouds, 
and  many  are  even  familiar  with  the  consuming  march  of  the 
flames  themselves.  Strangers  visiting  these  regions^  between  Oc- 
tober and  May,  are  often  alarmed  at  the  first  sight  of  these  illumi- 
nations, being  impressed  with  the  belief  that  they  emanate  fh>m 
burning  buildings. 

Usually,  these  fires  are  harmless,  but  there  is  always  danger  that 
they  will  cause  destruction  of  property,  and  even  of  life,  and  the 
settler  in  sparsely  inhabited  districts  watches  with  anxiety  until 
the  almost  inevitable  annual  scourge  has  swept  all  the  uncultivated 
prairie  in  his  neighborhood.  The  greater  part  of  the  combustible 
material  which  feeds  these  fires  is  grass^  the  remainder  being  the 
dried  remains  of  those  annual  plants  so  well  described  by  Mr.  J. 
A.  Allen,  in  the  Naturalist  for  December,  1870.  These  together 
cover  the  ground  every  season,  for  the  fires  of  one  year  do  not  at 
all  impair  or  prevent  their  abundant  growth  the  next.  Stringent 
laws  are  enacted  in  all  the  prairie  states,  against  the  setting  of  fires 
to  the  prairies,  yet  each  year's  growth  of  grass  upon  at  least  the 
larger  ones,  is  somehow  almost  invariably  burnt.  The  progress  of 
the  fire  is  usually  slow,  and  is  often  arrested  by  a  few  ftirrows 
plowed  around  the  field  for  that  purpose,  by  small  rills  or  even  by 
a  slightly  beaten  road.  But  when  the  wind  is  high  upon  the  great 
prairies,  the  case  is  very  difierent.  Then  nothing  can  withstand  the 
fury  of  the  fire,  and  it  often  runs  an  unchecked  course  of  more 
than  a  hundred  miles,  sometimes  leaping  rivers  of  more  than  a 
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dozen  rods  in  width,  since  their  valley  sides  are  often  grassy  down 
to  the  water's  edge.  In  such  eases,  woe  to  the  traveller  who  may 
be  unprepared  for,  or  may  lack  nerve  to  meet  the  emergency.  If ' 
he  has  a  box  of  matches  and  ordinary  coolness  of  judgment  he  is 
in  no  personal  danger,  for  he  has  only  to  stop  and  set  another 
fire,  extinguish  that  part  of  it  upon  the  windward  side  before  it 
has  increased  beyond  his  control,  and  pass  into  the  space  tliat  has 
been  burnt  fVee  from  grass  by  his  own  fire,  where  he  is  safe  from 
the  advancing  flames  that  have  given  him  the  alarm.  Some  dan- 
ger, however,  always  remains  that  his  animals  may  take  alarm 
from  his  own  fire,  and  become  unmanageable,  but  usually  their  in- 
stinctive dread,  and  a  sense  of  dependence  upon  their  masters, 
which  horses  constantly  feel  and  manifest  upon  those  lonely  jour- 
neys, render  them  usually  quite  tractable  under  such  circumstances. 
While  prosecuting  the  Geological  survey  of  Iowa,  we  were  often 
exposed  to  danger  from  fires  when  having  occasion  to  cross  the 
broad  prairie  region  of  the  western  part  of  the  state.  One  Octo- 
ber day  after  the  first  frosts  of  the  season  had  killed  the  herbage, 
and  the  subsequent  warm  days  had  rendered  the  prairies  almost 
like  one  vast  tinder-box,  the  approach  of  night  found  us  a  few 
miles  from  a  stream,  the  valley  of  which  was  distinctly  in  view  as 
well  as  the  broad  prairie  stretching  beyond  it.  Mosquitoes  are 
abundant  in  the  valleys  at  this  time  of  the  year,  and*  being  appar- 
ently conscious  that  their  end  is  approaching,  they  seem  determined 
to  get  the  greatest  amount  of  blood  in  the  shortest  possible  time 
from  every  living  thing  that  comes  in  their  way.  We,  therefore, 
stopped  as  usual,  upon  elevated  ground,  to  camp  where  the  breeze 
would  prevent  their  visit,  l^ocuring  water  for  the  camp,  and 
watering  our  horses  at  a  rill  near  by,  we  pitched  our  tent  where  we 
could  overlook  the  surrounding  country,  and  mowed  the  grass  from 
a  space  of  a  few  square  yards  upon  which  to  build  our  camp  fire  of 
the  few  sticks  we  had  brought  from  our  last  camping  ground.  Our 
supper  over,  and  the  horses  picketed  upon  the  grass  that  was  still 
fresh  by  the  rill,  we  lay  down  to  sleep.  The  wind  had  been  high 
all  day,  and  did  not  abate  upon  the  approach  of  night  as  it  usually 
does.  As  it  began  to  grow  dark,  I  had  observed  in  the  distant 
horizon  the  light  of  a  prairie  fire.  It  was  directly  to  the  windward, 
and  the  face  of  the  country  in  that  direction  was  known  to  be  such 
that  nothing  would  be  likely  to  arrest  its  progress  towards  us,  ex- 
cept the  stream  before  mentioned,  and  this  I  feared  was  too  narrow 
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for  that  purpose  in  so  high  a  wind.  An  hour  was  passed  nervously 
watching  the  progress  of  the  light  and  listening  to  the  moaning  of 
the  wind,  as  it  roughly  swept  the  newly  f^ost-killed  grass.  At  last 
I  could  distinctly  see  the  fire  making  its  way  down  to  the  stream 
upon  the  further  valley  side ;  then  for  a  time  its  light  seemed 
to  be  gone,  and  I  hoped  its  progress  had  been  stayed  by  the  water 
of  the  stream,  but  in  a  few  moments  more  it  had  gained  the 
top  of  the  hither  valley  side.  No  time  was  now  to  be  lost,  so 
quickly  arousing  my  companions,  and  bidding  them  follow  me  with 
their  blankets,  I  seized  a  brand  from  the  camp-fire  and  running  a 
few  rods  to  the  leeward,  a  moment  sufficed  us  to  start  a  new  fire 
fVom  our  camp,  its  progress  towards  it  (for  it  will  sometimes  work 
its  way  slowly  against  the  wind)  being  arrested  by  the  beating  of 
our  blankets.  One  man  then  leading  the  horses  into  the  burnt 
space,  we  followed,  dragging  tent,  bedding,  harness  and  camp- 
chest  ;  then  seizing  the  wagon,  which  was  fortunately  upon  inclin- 
ing ground,  we  rolled  it  safely  in  by  the  light  of  the  fire  we  had 
kindled  and  also  of  that  which  was  fast  approaching  us.  Scarcely 
had  we  secured  the  last  article  and  passed  within  the  charmed 
circle,  when  the  dense  fiames,  leaping  high  in  the  air  and  rolling 
like  surf  upon  the  sea-shore,  gathered  around  us,  and  enveloped  us 
with  their  hot  and  suffocating  smoke.  We  all,  horses  and  men, 
stpod  there  motionless ;  conscious  of  our  safety  it  is  true,  but  with 
an  instinctive  feeling  of  terror  at  the  danger  we  had  escaped. 
We  were  upon  a  hollow  island  in  a  sea  of  fire.  A  moment  more, 
and  it  was  a  peninsula,  for  the  advancing  fire-fiood  parted  around 
us ;  and  then  we  were  left  in  the  darkness,  intensified  by  the  black- 
ness of  the  charred  earth,  while  the  flames  swept  on  over  the  dis- 
tant prairie,  like  a  troop  of  flying  fiends. 

Gathering  our  scattered  equipage  together,  we  lay  down  again 
for  the  night,  with  no  regret  except  that  our  faithful  horses  could 
not  have  their  accustomed  grazing.  Next  morning  found  us  in  the 
midst  of  a  dreary  blackened  waste,  not  "without  the  smell  of  fire 
upon  our  garments,"  but  we  were  free  from  similar  danger  until  we 
should  reach  a  region  of  unbumt  prairie. 


SOMETHING  ABOUT  SEEDS.* 

BY  W.   W.   BAILEY. 

Bt  simply  calling  attention  to  the  many  beauties  of  these  little 
organs,  I  hope  to  induce  the  youthf\il  student  to  follow  fUrther  in 
that  pleasant  path  which  I  shall  merely  indicate. 

A  few  months  since  I  was  reading  with  a  tear  in  one  eye  for 
the  misfortunes  of  the  French,  and  a  twinkle  of  merriment  in  the 
other,  at  the  adventures  of  their  ubiquitous  war  minister,  when  my 
breath  disturbed  the  seed  of  an  Asclepias  (A.  incamata)^  by  acci- 
dent reposing  on  my  table,  and  it  floated  on  a  voyage  of  discovery 
to  a  distant  comer  of  my  room.  *'  Monsieur  Gambetta ! "  I  ex- 
claimed, "Here  is  your  original  aeronaut!  No  balloon  or  para- 
chute of  man's  invention  can  compare  with  the  tufted  silk  which 
floats  this  little  voyager!  Fearlessly  he  trusts  himself  to  the 
breezes,  now  for  a  moment  touching  on  some  interposing  obstar: 
cle,  then  lightly  sailing  off  again  to  bear  his  freight  of  life  to  the 
position  chosen  for  its  home." 

And  now  the  floss}''  seedkin  has  come  into  our  lines,  and  shall 
not  be  released  until  he  passes  a  satisfactory  examination.  Where 
are  you  travelling,  little  stranger,  and  what  is  the  cause  of  your 
hurry  ?  Can  you  not  tell  us  something  of  your  balloon  itself,  and 
of  y6ur  purpose  in  trusting  to  the  winds  ?  After  an  ineffectual 
effort  to  soar  beyond  my  reach,  the  imprisoned  seed  reveals  his  se- 
cret, and  in  so  far  as  I  can  interpret  his  peculiar  language,  his 
story  is  as  follows :  — 

The  seed  of  Asclepias,  or  milkweed,  is  thin,  flat,  and  of  a  brown- 
ish tint.  The  embryo  is  devoid  of  that  store  of  albumen  which 
many  plants  provide  for  the  early  sustenance  of  their  young.  It, 
with  its  fellows,  is  imbricated  upon  a  papery  placenta,  its  plumy 
tufts  reposing  in  gill-like  processes  of  the  same  until  the  perfec- 
tion of  the  fruit,  when  they  become  disengaged  b}'^  the  lightest 
touch,  and  waft  the  attached  seed  to  its  destined  resting-place. 
Nothing  can  be  more  soft  and  satiny  than  is  the  so-called  coma 
of  Asclepias,  Under  the  microscope  the  hairs  are  found  to  be 
exceedingly  smooth  and  regular  in  outline,  and  undistinguished 

*  A  paper  read  before  the  FrankUn  Society,  of  ProTldence,  B.  I. 
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by  the  spiral  twisting  which  characterizes  many  similar  fibres. 
The  evident  design  of  the  plumes,  as  in  other  cases  where  seeds 
are  provided  with  such  appendages,  is  to  assist  in  the  wide-spread 
distribution  of  the  species.  Many  seeds  probably  fall  quite  near 
the  parent  plant,  but  chance  breezes  carry  others  often  to  a  very 
grreat  distance. 

Some  one  is  already  wondering,  doubtless,  why  I  have  not  taken 
the  more  familiar  dandelion  for  illustration.  It  is  simply  because, 
as  I  have  said,  the  Asclepias  happened  to  be  upon  my  table.  As 
every  one  knows,  the  dandelion  (Taraxacum),  the  groundsel  (Sene- 
cio),  the  thistle  (Cirsium  and  Onopordon),  and  many  other  genera 
of  Compositse,  the  willows  (Salicaceae),  $ome  of  the  buttercups 
(Ranunculacese),  the  evening  primrose  family  (Onagraceae),  to- 
gether with  members  of  many  other  orders,  are  similarly  endowed 
with  silky  tufts  to  assist  the  seed  in  its  migrations.  The  exe- 
cution may  differ  in  diverse  species,  but  the  plan  remains  the 
same.  This  is  the  commonest,  yet  other  methods  are  adopted  to 
obtain  the  same  end,  as  we  notice  in  the  key-like  samara  of  the 
maple  and  the  winged  seeds  of  the  trumpet  creeper  ( Tecoma  radi- 
cans)^  of  the  pines  and  the  elms.  All  these  are  charming  objects 
viewed  by  the  unassisted  eye,  or  more  closely  examined  by  means 
of  the  microscope. 

I  cannot  dismiss  this  portion  of  my  subject  without  dwelling 
for  a  few  moments  upon  the  means  provided  for  the  scattering  of 
seeds.  Some  plants,  like  the  balsam  (Impatiens)  and  the  gera- 
nium, by  a  sudden  contraction  of  portions  of  the  capsule,  expel 
the  contents  with  a  jerk,  which  often  throws  them  to  a  consider- 
able distance.  Others  are  provided  with  little  hooks,  claws,  fine 
hairs,  or  some  other  mechanical  means  of  attaching  themselves  to 
moving  objects  and  availing  themselves  of  their  involuntary  aid. 
There  is  no  American  botanist,  probably,  but  has  expostulated 
mildly  with  the  chain-like  pods  of  Desmodium,  which  will  persist 
in  adhering  to  one's  clothing,  and  the  removal  of  which  is  no 
small  task.  The  barbed  achenium  of  Bidens  frondosa  is  another 
pest  to  man,  as  are  the  burs  of  Lappa  major,  or  burdock,  to  sheep 
and  cattle,  but  we  must  bear  in  mind  that  in  the  case  of  these 
plants,  we  are  merely  mediums  of  conveyance,  and  have  tempo- 
rarily resigned  our  proud  position  at  the  head  of  nature. 

Animals  and  birds  often  distribute  seeds  which  have  passed 
through  the  system  undigested ;  currents  of  water  in  the  ocean 
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bear  them  from  one  island  or  continent  to  another,  while  commerce, 
often  unintentionally,  scatters  them  over  distant  lands.  In  this 
latter  way,  many  of  the  most  pernicious  weeds  have  spread  from 
Europe  into  Australia,  America  and  India,  where  they  make  them- 
selves perfectly  at  home,  and  evince  frequently  even  more  vitality 
than  the  native  plants.  To  take  one  or  two  instances  of  this  pecu- 
liar method  of  spreading,  the  Rudbeckia  hirta  is  said  to  have  come 
into  New  England  with  hay  seed  from  the  West,  and  is  evidently 
increasing,  while  in  New  Brunswick  I  have  heard  it  claimed  that 
the  white-weed  {Leiuxinthemum  wlgare)  has  spread  with  other 
Yankee  notions  from  the  neighboring  states.  It  has  certainly 
proved  a  successfbl  invader  and  has  taken  possession  of  half  the 
cultivated  country. 

I  cannot  refrain  from  inserting  here  a  note  from  Sir  J.  E.  Teq- 
nent's  "Ceylon"  in  relation  to  the  curious  seeds  of  Spinifex  squar- 
03U8,  the  "water-pink"  as  it  is  sometimes  called  by  Europeans. 

"  The  seeds  of  this  plant  are  contained  in  a  circular  head,  com- 
posed of  a  series  of  spine-like  divisions,  which  radiate  from  the 
stalk  in  all  directions,  making  the  diameter  of  the  whole  about 
eight  or  nine  inches.  When  the  seeds  are  mature,  and  ready  for 
dispersion,  these  heads  become  detached  from  the  plant,  and  are 
carried  by  the  wind  with  great  velocity  along  the  sands,  over  the 
surface  of  which  they  are  impelled  by  their  clastic  spines.  One 
of  these  balls  may  be  followed  by  the  eye  for  miles  as  it  hurries 
along  the  level  shore,  dropping  its  seeds  as  it  rolls,  which  speedily 
germinate  and  strike  root  where  they  fall.  The  globular  heads 
are  so  buoyant  as  to  float  lightly  on  the  water,  and  the  uppermost 
spines  acting  as  sails,  they  are  thus  carried  across  narrow  estuaries 
to  continue  the  process  of  embanking  on  newly  formed  sand-bars. 
Such  an  organization  irresistibly  suggests  the  wonderful  means 
ordained  by  Providence  to  spread  this  valuable  plant  along  the 
barren  beach  to  which  no  seed-devouring  bird  ever  resorts ;  and 
even  the  unobservant  natives,  struck  by  its  singular  utility  in  re- 
sisting the  encroachments  of  the  sea,  have  recorded  their  admira- 
tion by  conferring  on  it  the  name  of  Maha-Rawana-raewula,  '  the 
great  beard  of  Rawana  or  Rama.' " 

As  to  the  duration  of  seeds  there  are  many  conflicting  accounts. 
All  are  familiar  with  the  old  story  of  the  grain  found  with  Egyp- 
tian mummies,  which  vegetated  after  its  disinterment  and  gave 
rise  to  a  peculiar  kind  of  wheat.  This  was  a  pleasant  tale  with 
which  to  point  a  moral,  but  it  is  now  discredited  by  those  most 
familiar  with  the  facts.  Still,  it  holds  its  place  in  many  popular 
books,  and  shows  the  ease  with  which  incorrect  statements  may 
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gain  credence,  and  with  what  diflSculty  they  are  refuted  when  once 
proclaimed.  That  some  seeds  do  live  for  a  long  time  cannot  be 
doubted,  but  no  such  extreme  limit  is  authenticated  as  that  cited 
for  the  mummy  wheat.  There  are  too  many  opportunities  for  error 
and  even  fVaud,  where  a  story  is  received  at  second  hand  from  the 
Arabs.  The  largest  of  the  accepted  statements  look  a  mite  apoc- 
ryphal. With  most  seeds  the  principle  of  life  is  evanescent,  and  it 
is  with  extreme  difficulty  that  many  can  be  transported  fi'om  one 
climate  or  country  to  another.  Even  those  that  preserve  their  ap- 
pearance unchanged  and  remain  suitable  for  food,  are  often  found 
to  have  lost  their  power  of  germination.  It  is  claimed,  and  prob- 
ably with  truth,  that  when  the  thorn-apple  (Datura  stramonium) 
springs  up  in  a  place  where  it  has  not  been  seen  before  for  many 
years,  or  even  during  the  life-time  of  the  observer,  that  the  seeds 
have  been  lying  dormant  in  the  soil  until  some  favorable  condition 
has  caused  them  to  vegetate.  So  also  when  weeds,  hitherto  un- 
known in  the  vicinity,  spring  up  along  the  embankment^s  of  a 
newly  opened  railway,  or  upon  the  ruins  of  extensive  conflagra- 
tions. But  these  are  only  exceptions  to  the  general  rule,  that  to 
insure  the  vegetation  of  seed,  it  is  necessary  to  plant  it  within  a 
limited  space  of  time,  and  that  the  preservation  of  it  indefinitely 
is  hazardous.  The  conditions  necessary  for  the  retention  of  vital- 
ity are  not  as  yet  certainly  known,  but  it  is  thought  that  a  partic- 
ular amount  of  dryness,  together  with  the  exclusion  of  light  and 
air,  are  essentials  to  success. 

The  total  amount  of  seed  produced  by  some  plants  is  very  re- 
markable. Linnseus  says  that  a  single  stem  of  tobacco  yields 
forty  thousand  seeds,  and  we  all  know  how  well  provided  with 
them  are  our  commonest  plants.  It  follows,  then,  that  while,  may 
be,  a  portion  remain  as  I  have  said,  dormant  for  a  certain  time, 
yet  many  are  destroyed  by  unfavorable  conditions,  or  as  food  for 
animals  and  man.  We  are  thus  reminded  of  the  suggestive  lines 
of  Holmes : 

'*Iiook  at  the  wasted  seeds  that  Antnmn  scatters^ 
The  myriad  germs  that  Mature  shapes  and  shatters.'' 

I  have  already  spoken  of  the  dissemination  of  seeds  and  the 
means  by  which  it  is  effected.  We  will  now  examine  with  the  mi- 
croscope the  seeds  themselves.  Those  of  Stellaria  are  always 
pretty  objects,  as  are  likewise  those  of  the  clove  pink  (Diantkus 
caryophyUus)  and  other  genera  of  CaryophyllacesB.    The  seed  of 
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'  CoUomia  linearis  is  a  very  remarkable  object.  It- is,  in  its  normal 
condition,  dry  and  hard,  but  when  moistened  and  placed  beneath 
the  microscope,  we  are  astonished  to  find  it  covered  with  myriads 
of  little  threads,  which  project  into  the  water,  and  keep  it  in  con- 
stant motion.  These  are  spiral  fibres,  which  when  dry,  remain 
closely  attached  to  the  surface  of  the  seed.  The  seed  of  Gerani- 
um appears  as  if  enclosed  in  a  net,  that  of  H^^ericum  is  crested 
upon  one  side,  and  is  aptly  compared  by  Lindley  to  an  ancient 
helmet,  while  the  tiny  black  fruit  of  Polygala  is  covered  with  white 
hairs,  and  is  provided  with  a  curioud  appendage  called  a  caruncle. 
This  seems  to  be  composed  of  light  cellular  tissue,  which,  when 
magnified,  owing  to  its  beautiful  whiteness  and  the  distinct  demar- 
cation of  its  cells,  resembles  frost-work ;  or  to  the  chemist,  suggests 
more  strikingly  the  appearance  of  a  glass  rod  which  has  been 
heated,  and  suddenly  cooled  by  immersion  in  water.  Corydalis  is 
furnished  with  an  aril,  or  accessory  appendage,  as  is  also  the 
Cuonymus,  and  many  other  plants.  The  aril  in  Euonymus,  is  red, 
and  is  one  cause  of  the  extreme  beauty  of  this  plant  in  autumn, 
when  its  colored  pods  expand  and  reveal  the  deeper  tinted  coating 
of  the  seed  within. 

With  the  beautiful  colors  often  assumed  by  seeds,  all  are  of 
course  acquainted  who  in  childhood  have  arrayed  the  gayly  tinted 
beans  in  military  order.  Nearly  all  the  primary  colors  are  brought 
into  play  to  ^  ornament  the  difierent  seeds,  while  some,  more  regal 
in  their  fancies,  are  bedecked  with  bronze  and  gold.  The  mention 
of  beans,  suggests  the  use  of  seed  to  man,  the  Gramineas  and  Le- 
guminosee  furnishing  a  very  large  proportion  of  our  food.  Then, 
too,  when  we  think  that  all  our  fruits  have  a  direct  relation  to  the 
seeds,  we  must  feel  how  absolutely  dependent  we  are  upon  these 
unborn  plantlets  for  our  sustenance  and  comfort. 

Yet  there  are  many  seeds  that  are  not  edible,  and  others  that 
are  extremely  noxious.  The  most  deadly  substance  known,  per- 
haps, is  prepared  from  the  seed  of  Strychnoa  nuayvomica.  From 
this  fact  alone,  and  the  knowledge  that  even  here  destructive  seeds 
surround  us,  we  learn  that  the  study  we  have  been  engaged  in,  is 
not  a  profitless  occupation.  It  teaches  us,  not  only  the  hidden 
beauties  that  encompass  us,  but  how  to  discriminate  between  the 
hurtful  and  the  beneficial  fhiits  —  the  worthless  and  the  advanta- 
geous. 
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Apropos  of  the  dense  fog  which  recently  enveloped  the  English 
metropolis,  the  news  and  some  details  of  which  have  crept  from 
the  English  press  into  our  own,  the  following  extract  from  a 
private  letter  describing  this  rather  rare  occurrence  as  seen  (and 
felt  also)  by  American  eyes,  will  probably  be  read  with  interest, 
especially  as  we  have  here  no  similar  phenomenon  which  can  be 
compared  with  a  genuine  London  fog :  — 

"  One  of  the  many  things  that  I  enjoyed  in  London  was  a  Lon- 
don fog — only  think  of  it !  It  was  a  great  piece  of  good  fortune ; 
for,  although  at  this  season  of  the  year  it  is  always  foggy,  yet 
one  of  these  very  dense  ones  is  not  of  very  frequent  occuiTcnce. 
Really,  it  was  a  thing  well  worth  the  seeing,  and  for  nothing,  too, 
without  a  fee.  It  had  been  very  foggy  for  about  twenty-four 
hours,  though  not  so  much  so  but  that  we  could  get  about  well 
enough.  At  six,  after  tea,  H.  proposed  that  we  should  go  to 
hear  Trovatore  ;  so  we  went,  and  such  a  sight  I  never  saw  as  that 
stage.  It  was  really  ludicrous,  trying  to  peer  through  the  smoky 
mist  to  see  what  was  going  on.  Scenes,  dresses,  sparkling  jew- 
elry, all  were  thrown  away  ;  nothing  could  be  seen,  and  the  atmos- 
phere, in  addition,  was  so  irritating  to  the  eyes,  that  although  there 
was  nothing  in  the  opera  to  move  one,  the  audience  seemed  to 
be  perpetually  in  tears.  On  coming  out  we  saw  at  once  what  had 
been  going  on  in  the  two  or  three  hours  since  leaving  home.  The 
fog  lay  thick  and  dense  around  us ;  the  link-boys  were  out  in  all 
their  glory,  dashing  wildly  about  among  the  bewildered  crowds, 
with  their  'Have  a  torch,  sir?'  'Light  you  home,  sir?'  'Better 
take  me,  sir ! '  Then  darting  frantically  into  the  blackness  they 
were  lost,  only  to  reappear  again,  thrusting  their  blazing  fire- 
brands so  near  your  clothing  that  it  really  seemed  frightful. 
Drivers  were  ofiered  enormous  sums  by  terrified  people  to  take 
them  home,  —  offers  refused  with  frightful  oaths;  helpless  women 
clung  to  railings  for  safety ;  now  and  then  a  solitary  omnibus 
came  along,  each  horse  led  by  a  link-boy  with  his  flaming  torch ; 
men  knocked  against  each  other,  and  we  clung  tightly  to  each  oth- 
er's arms  and  strove  to  keep  each  other  in  sight.  On  crossing  the 
street  opposite  Charing-Cross  Hotel,  which  is  there  very  wide  and 
is  the  point  of  meeting  of  five  different  ways,  we  were  only  guided 
by  the  sound  of  the  horses'  hoofs,  and  even  then  it  was  very  hard 
to  judge  of  the  direction  of  the  sound.     We  walked  in  faith,  com- 
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pletely,  if  never  before.  Milton  speaks  of  the  'palpable  obscure.' 
He  must  have  had  a  London  fog  in  his  mind,  when  he  described 
the  flight  of  the  cursed  angel  through  the  misty,  murky  air.  Fi- 
nally we  reached  home  in  safety,  fully  appreciating  what  we  had 
been  through.  The  next  day  the  papers  were  full  of  it,  and, 
strange  to  say,  reported  but  few  accidents.  Some  women  actually 
spent  the  whole  night  in  the  streets,  afraid  to  stir,  and  no  police- 
man, or  watch,  could  be  bribed  to  guide  them  home.  H.  passed 
quite  a  number  clinging  to  the  rails  of  Charing-Cross  Hotel,  and 
an  hour  afterwards,  on  his  return,  they  were  still  there,  and  there, 
the  paper  said,  the  morning  found  them." 

That  the  foregoing  description  of  this  remarkable  feature  of  the 
meteorology  of  London  is  not  at  all  exaggerated,  appears  from 
the  account  of  many  of  the  more  noteworthy  fogs  recorded  in 
Howard's  "Climate  of  London."  That  authority  mentions  fogs, 
in  the  forenoon,  of  such  density  that  drivers  could  not  see  their 
horses'  heads ;  and  in  the  evening  of  such  opacity  that  *•'  the  most 
brilliant  gaslight  could  scarcely  penetrate  the  gloom." 

Describing  a  very  thick  fog  occurring  in  November,  1828,  and 
remarking  upon  its  physiological  effects,  the  author  says :  — 

"  It  began  to  thicken  very  much  about  half-past  twelve  o'clock, 
from  which  time,  till  nearly  two,  the  effect  was  most  distressing, 
making  the  eyes  smart,  and  almost  suffocating  those  who  were  in 

the  street,  particularly  asthmatic  persons In  the  great 

thoroughfares,  the  hallooing  of  coachmen  and  drivers  to  avoid 
each  other,  seemingly  issuing  from  the  opaque  mass  in  which  they 
were  enveloped,  was  calculated  to  awaken  all  the  caution  of  riders, 
as  well  as  of  pedestrians  who  had  to  cross  the  streets." 

These  vaporous  visitations  are  commonly  very  limited  in  extent. 
Often  while  the  city  is  in  more  than  midnight  obscurity,  and  men 
and  horses  are  groping  their  invisible  way,  step  by  step,  only  four 
or  five  miles  from  town  the  sky  is  unclouded  and*  the  sun  shining 
brilliantly.     The  authority  before  referred  to,  records :  — 

"The  fog  of  Wednesday  (Dec.  31, 1817)  seems  to  have  been  con- 
fined to  the  metropolis  and  the  inmiediate  vicinity.  No  further 
northward  than  the  back  of  Euston  Square,  the  weather  was  clear 
and  even  bright.  A  gentleman,  who  came  to  London  from  Enfield, 
saw  no  fog  till  he  approached  London.  Southward  of  London, 
it  extended  as  far  as  Clapham,  and  it  was  rather  worse  in  some  of 
the  environs  than  in  the  metropolis  itself.  Upon  an  average,  ten 
feet  was  the  distance  at  which  objects  became  invisible,  out  of 
doors.     Within  doors  it  was  impossible  to  read  without  a  candle." 

But  while  this  fog  was  thus  limited  at  London,  there  was  a  sim- 
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ilar  one  the  same  day  in  Dnblin  which  was  probably  a  part  of  the 
same  meteorological  phenomenon,  as  appears  from  the -following 
paragraph  quoted  from  a  Dublin  journal  of  Jan.  1,  1818  :  — 

"  The  oldest  person  living  has  no  recollection  of  a  fog  so  tbidc 
as  the  one  which  enveloped  this  city  last  evening,  between  the 
hours  of  six  and  nine.  It  was  more  dense  in  some  streets  than 
in  others,  and  where  this  was  the  case  it  was  impossible  to  pass 
with  convenience  without  the  aid  of  opened  lanterns." 

The  occurrence  of  these  fogs  in  frosty  weather,  is  often  the  occa- 
sion of  rare  and  exquisite  displays  of  wintry  beauties  on  shrubs, 
trees  and  buildings.     Howard  writes :  — 

'^  1814.  January  4th.  The  mists,  which  have  again  prevailed 
for  several  days,  and  which  have  rendered  travelling  dangerous, 
are  probably  referable  to  stratus  clouds.  The  air  has  been,  in 
effect,  loaded  with  particles  of  freezing  water,  such  as  in  a  high- 
er region  would  have  produced  snow.  These  attached  themselves 
to  all  objects,  crystallizing  in  the  most  regular  and  beautiful  man- 
ner. A  blade  of  grass  was  thus  converted  into  a  pretty  thick 
stalagmite ;  some  of  the  shrubs,  covered  with  spreading  tufts  of 
crystals,  looked  as  if  they  were  in  blossom ;  while  others,  more 
firmly  incrusted,  might  have  passed  for  gigantic  specimens  of 
white  coral.  The  leaves  of  evergreens  had  a  transparent  varnish 
of  ice  with  an  elegant  white  fringe.  Lofty  trees,  viewed  against 
the  blue  sky  in  the  sunshine,  appeared  in  striking  magnificence ; 
the  whole  face  of  nature,  in  short,  was  exquisitely  dressed  out  in 
frost-work." 

As  an  example  of  a  similar  beautifril  phenomenon  in  a  distant 
latitude  and  very  different  climate,  I  extract  the  following  from 
Knox's  "  Overland  through  Asia,"  just  published :  — 

"  Our  road  for  seventy  versts  lay  along  the  bank  of  the  Angara. 
A  thick  fog  filled  the  valley  and  seemed  to  hug  close  to  the  river. 
In  the  morning,  every  part  of  our  sleigh,  except  at  the  points  of 
friction,  was  white  with  frost.  £ach  little  fibre  projecting  from 
our  cover  of  canvas  and  matting  became  a  miniature  stalactite, 
and  the  head  of  every  nail,  bolt,  and  screw,  buried  itself  beneath 
a  mass  like  oxydized  silver.  Everything  had  seized  upon  and  con- 
gealed some  of  the  moisture  fioating  in  the  atmosphere.  Our 
horses  were  of  the  color,  or  no  color,  of  rabbits  in  January ;  it 
was  only  by  brushing  away  the  frost  that  the  natural  tint  of  their 
hair  could  be  discovered,  and  sometimes  there  was  a  great  deal  of 
frost  adhering  to  them. 

During  my  stay  at  Irkutsk  I  noticed  the  prevalence  of  this  fog 
or  frost  cloud.  It  usually  formed  during  the  night,  and  was  thick- 
est near  the  river.    In  the  morning  it  enveloped  the  whole  city, 
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but  when  the  sun  was  an  hour  or  two  in  the  heavens  the  mist 
began  to  melt  away.  It  remained  longest  over  the  river,  and  1 
was  occasionally  in  a  thick  cloud  on  the  bank  of  the  Angara  when 
the  atmosphere  a  hundred  yards  awaj'  was  perfectly  clear.  The 
moisture  congealed  on  every  stationary  object.  Houses  and  fences 
were  cased  in  ice,  its  thickness  varying  with  the  condition  of  the 
weather.  Trees  and  bushes  became  masses  of  crystals,  and  glis- 
tened in  the  sunlight  as  if  formed  of  diamonds.  I  could  never 
wholly  rid  myself  of  the  impression  that  some  of  the  trees  were 
fountains  caught  and  frozen  when  in  full  action.  The  frost  played 
curious  tricks  of  artistic  skill,  and  its  delineations  were  sometimes 
marvels  of  beauty.  Any  one  who  has  visited  St.  Petersburg  in 
winter  remembers  the  effect  of  a  fog  from  the  Gulf  of  Finland 
after  a  period  of  severe  cold.  The  red  granite  columns  of  St. 
Isaac's  church  are  apparently  transformed  into  spotless  marble  by 
the  congelation  of  moisture  on  their  surface.  In  the  same  manner 
I  have  seen  a  gray  wall  at  Irkutsk  changed  in  a  night  and  morning 
to  a  dazzling  whiteness.  The  crystalline  formation  of  the  frost 
had  all  the  varieties  of  the  kaleidoscope  without  its  colors." 

Lest  some  Yankee,  whose  study  of  Latin  has  not  robbed  him  of 
his  birth-right  utilitarianism,  should  ask  of  the  London  fog,  cut 
bono  f ,  I  will  quote  in  conclusion,  a  pleasing  little  speculation  of 
Howard,  which  may  serve  as  an. answer  in  some  sort.  Thomas 
Hughes  remarks  that  he  considers  the  power  and  glory  of  England 
to  be  due  in  no  small  degree  to  the  prominence  and  virtues  of  the 
family  of  "  Brown."  Our  meteorologist  seeks  to  explain  one  way 
in  which  those  same  "  Browns  "  are  developed,  and  traces  the  con- 
nection between  that  illustrious  family  and  a  London  fog  (and 
other  forms  of  moisture)  thus :  — 

'^  Since  man  includes  in  his  composition  the  elements  of  the 
inferior  natures,  and  among  these  the  vegetable^  it  is  probable  that 
the  very  growth  of  our  bodies  may  so  depend  on  moisture,  that  it 
could  not  go  on  in  air  of  a  certain  degree  of  dryness.  It  is  at 
least  plain,  that  mankind  is  of  a  larger  growth  in  rainy  countries 
(whether  these  be  warm  or  cold)  than  in  those  that  are  subject  for 
a  great  part  of  the  year  to  the  dry  extreme.  In  like  manner,  and 
from  like  causes,  in  part,  we  see  that  the  inhabitants  of  crowded 
cities,  and  manufacturing  towns,  arrive  at  a  less  growth  than  those 
in  even  worse  circumstances,  as  to  diet  and  clothing,  in  the  coun- 
try; the  latter  being  so  much  more  exposed,  in  childhood  and 
during  adolescence,  to  the  weather." 
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BY  WILLUM  WOOD,  M.D. 

In  the  April  number  of  the  Naturalist,  for  1870, 1  published 
an  article  on  Falconry.  I  now  propose  to  describe,  in  this  and 
some  future  numbers,  all  the  falcons  found  in  New  England,  that 
were  formerly  used,  or  can  be  trained  to  capture  game,  with  an  ac- 
count of  their  habits,  manner  of  nesting,  and  their  eggs.  While 
there  are  nine  of  the  subgenus  Falco  found  within  the  limits  of 
North  America,  only  three  are  found  in  New  England,  if  I  except 
the  gerfalcon,  which,  if  found  at  all,  must  be  wholly  accidental.  In 
this  genus,  we  find  birds  of  smaller  size  and  strength,  yet  posses- 
sing all  the  courage  and  swiftness  of  the  eagles.  These  were  the 
birds  used  in  falconry,  and  called  noble  because  of  the  high  pre- 
rogative of  those  who  followed  this  amusement.  In  these,  the  bill 
is  short,  sharp,  and  curved  from  the  base ;  the  nostrils  are  circu- 
lar with  a  central  tubercle.  They  are  easily  distinguished  from 
all  other  hawks  by  a  prominent  tooth  in  the  upper  mandible, 
shaped  like  the  letter  V,  and  a  notch  in  the  lower  one  to  receive  it. 
This  genus  is  considered  by  naturalists  as  "  the  typical,  or  most 
highly  or  completely  organized  of  rapacious  birds." 

I  will  first  describe  the  Falco  peregrimis  Wilson.  This  is  very 
commonly  called  the  Peregrine  falcon,  and  is  inferior  to  none  of 
its  genus  in  beauty,  courage  and  rapacity.  There  seems  to  be 
some  diversity  of  opinion  as  to  the  identity  of  this  and  the  Euro- 
pean species.  Bonaparte,  DeKay  and  others,  consider  them  dis- 
tinct, while  Nuttall,  Pennant,  Audubon  and  others,  believe  them 
identical.  Audubon  remarks  that  ^'  once  when  nearing  the  coast 
of  England,  being  then  about  one  hundred  and  fifty  miles  distant 
from  it,  in  the  month  of  July,  I  obtained  a  pair  of  these  birds 
which  had  come  on  board  of  our  vessel  and  had  been  shot  down. 
I  examined  them  with  care,  and  found  no  difference  between  them 
and  those  which  I  shot  in  America."  This  is  the  bird  that  was  so 
highly  prized  and  mostly  used  in  England  for  falconry,  and  among 
the  many  hundreds  owned  by  the  Grand  Khan,  once  Emperor  of 
Tartary  and  China,  the  Peregrine  falcon  was  considered  second  to 
none,  except  the  gerfalcon.    They  are  much  more  common  now 
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than  formerly.  Audubon  remarks  *^  that  within  his  remembrance 
it  was  a  very  scarce  species  in  America,  and  if  he  shot  one  or 
two  in  the  course  of  a  winter,  he  considered  himself  fortunate ; 
whereas,  of  late  years,  he  has  shot  as  many  in  a  day,  and  perhaps 
a  dozei^  in  the  winter."  This  bird  is  sometimes  called  the  Great- 
footed  hawk,  on  account  of  the  large  size  of  its  feet,  which  are 
enormous  considering  the  size  of  the  bird.  Those  not  aware  of 
this  fkct  would  think  it  a  deformity.  On  the  seashore  it  is  known 
by  the  name  of  the  Duck  hawk,  from  its  habit  of  capturing  and 
feeding  upon  ducks,  and  the  stories  relating  to  its  exploits,  as  nar- 
rated by  the  hunters,  are  too  marvellous  to  be  entitled  to  credit. 
It  is  said  that  this  bird  will  follow  after  the  gunners,  knowing  that 
the  report  of  their  guns  will  start  the  ducks,  and  thus  afford  an 
opportunity  for  capturing  them,  and  if  not  successftd,  will  some- 
times seize  the  game  shot  by  the  sportsmen  before  they  can  reach 
it,  and  fly  off  with  it ;  but  as  '*  it  is  a  poor  rule  that  does  not  work 
both  ways,"  the  hunter  as  often  secures  water-fowls  captured  by 
the  hawks,  before  they  can  carry  them  away  or  devour  them. 

Until  quite  recently,  it  has  been  supposed  that  the  Rocky  Moun- 
tains were  the  extreme  western  limit  of  this  falcon,  and  that  its 
congener,  the  Falco  nigriceps^  was  its  representative  in  the  western 
portion  of  this  continent,  but  more  recent  investigations  have 
given  this  bird  a  much  larger  range.  In  a  letter  from  Professor 
S.  F.  Baird,  of  Dec.  24th,  1870,  he  says,  ''  the  duck  hawk,  by 
our  latest  researches,  is  found  from  Labrador  around  the  entire 
northern  coast  to  Behring's  Straits,  and  Alaska,  of  precisely  the 
same  general  nature  as  the  bird  of  eastern  United  States.  The 
western  Faleo  nigricepa  is,  I  am  now  satisfied,  simply  a  smaller 
race  of  the  duck  hawk,  and  occurs  from  Puget  Sound  southward 
to  Chili." 

This  falcon  is  bold  and  powerftil,  and  not  excelled  by  any  bird 
in  rapidity  of  flight.  One  belonging  to  Henry  II.  of  France,  which 
flew  after  a  little  bustard  at  Fontainebleau  was  captured  at  Malta 
the  next  morning  and  recognized  by  the  ring  which  it  wore ;  con- 
sequently it  must  have  flown  one  thousand  three  hundred  and  fifty 
miles.  One  sent  to  the  Duke  of  Lerma  returned  in  sixteen  hours 
from  Andalusia  to  the  Island  of  Teneriffe,  a  distance  of  seven 
hundred  and  fifty  miles.  In  the  British  Zoology,  there  is  an  ac- 
count of  one  that  escaped  from  its  master,  in  the  shire  of  Angus, 
a  county  on  the  east  side  of  Scotland,  with  two  heavy  bells  at- 
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tached  to  each  foot,  on  the  24th  of  September,  1772,  and  was 
killed  on  the  morning  of  the  26th  near  Mostyn,  Flintshire. 

They  live  to  a  great  age.  In  1793,  one  was  caught  at  the  Cape 
of  Good  Hope,  and  brought  to  England  with  a  golden  collar  about 
its  neck,  with  the  date  1610,  and  an  inscription  indicating  that  it 
belonged  to  James  I.  of  England.  This  falcon  must  have  been 
at  least  one  hundred  and  eighty-three  years  old,  yet  it  still  ap- 
peared lively,  but  its  eyes  were  dim,  and  the  feathers  about  the 
collar  were  changed  to  white. 

It  seldom  is  seen  sailing  like  most  other  hawks,  but  either  as- 
cends with  a  broad  spiral  circle  till  it  gains  a  suitable  height  to  se- 
lect its  prey,  or  perches  upon  a  tree  that  overlooks  some  swampy 
ground  where  snipe  and  rail  abound,  and  darts  down  upon  its 
game  with  such  swiftness  that  destruction  is  inevitable.  If  the 
bird  is  too  heavy  to  fly  with,  it  is  forced  to  the  ground,  otherwise 
it  is  carried  to  the  woods  and  devoured  at  leisure.  In  the  vicinity 
of  their  breeding  places  they  are  a  terror  to  the  poultry  as  well  as 
a  dread  to  the  farmer,  for  there  they  usually  hunt  in  pairs,  one  fol- 
lowing directly  after  the  other,  and  if  the  first  one  misses  the 
game,  the  other  is  sure  to  pick  it  up ;  there  is  no  escaping  the  two. 
This  is  the  universal  testimony  of  all  the  farmers  living  in  the 
vicinity  of  the  cliffs  where  they  breed.  One  of  my  collectors 
went  over  one  hundred  miles  to  get  a  nest  of  their  eggs,  from  only 
hearing  a  farmer  in  the  vicinity  of  a  cliff  describe  their  manner  of 
hunting ;  knowing  fVom  this  circumstance  alone,  that  it  must  be 
the  duck  hawk. 

It  is  stated  "  that  it  preys  chiefly  upon  sea-ducks,  and  therefore 
is,  for  the  most  part,  met  with  on  the  coast,  —  is  rarely  found  in- 
land, and  its  migrations  and  wanderings  are  influenced  by  the 
flight  of  its  favorite  game."  This  was  not  the  experience  of  Wil- 
son and  Ord  along  the  coast  of  New  Jersey.  "  To  behold  this 
hero,  the  terror  of  the  wild  fowl  and  the  wonder  of  the  sportsman, 
was  the  chief  object  of  our  wishes.  Day  after  day  did  we  traverse 
the  salt  marshes,  and  explore  the  ponds  and  estuaries,  which 
the  web-footed  tribes  frequent  in  immense  multitudes,  in  the 
hope  of  obtaining  the  imperial  depredator ;  even  all  the  gunners 
of  the  district  were  summoned  to  our  aid,  with  the  assurance  of  a 
great  reward  if  they  procured  him,  but  without  success."  Some 
time  after  this,  Mr.  Wilson  received  a  specimen  from  Egg  Harbor. 
Most  of  the  observations  made  on  this  continent  relative  to  the 
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duck  hawk  and  its  habits,  have  been  made  along  the  coast  of  Lab- 
rador and  Newfoundland,  where  the  shores  and  islands  abound  with 
rugged  cliffs,  affording  them  the  very  best  place  to  be  found  any- 
where on  our  Atlantic  coast  for  nidification.  This,  in  connection 
with  an  abundance  of  sea  fowls,  makes  it  the  favorite  resort  of 
this  bird ;  yet,  it  is  nevertheless  a  fact,  that  all  along  our  moun- 
tainous ranges,  whether  inland  or  not,  wherever  precipitous  cliffs 
are  found,  they  do  live  and  breed,  probably  resorting  to  the  sea- 
shore in  the  winter,  as  game  is  more  abundant  there.  It  is  said 
that  they  are  not  uncommon  in  Kansas,  and  are  found  in  Iowa.  I 
do  not  find  the  duck  hawk  included  in  Mr.  J.  A.  Allen's  list  of 
the  birds  of  western  Iowa,  yet  Mr.  L.  E.  Ricksecker  writes  m'e  that 
^^  he  has  a  fine  specimen  of  the  eggs,  collected  in  Iowa,  March  2l8t, 
1868." 

Manner  of  nesting.  —  Ord  says,  that  the  duck  hawk  breeds  on 
trees  in  the  gloomy  cedar  swamps  which  are  almost  inaccessible  to 
the  foot  of  man.  This  is  probably  only  his  belief,  for  I  am  un- 
able to  learn  from  his  writings  that  he  ever  saw  a  nest,  and  Airther- 
more,  he  acknowledges  that  Wilson  and  himself  faithAilly,  yet  un- 
sacccssfhlly  searched  the.  cedar  swamps  of  New  Jersey  where  they 
were  supposed  to  breed.  ,  Neitter  Audubon,  nor  Nuttall  ever  saw 
a  nest  within  the  limits  of  the  United  States,  and  the  former  had 
some  doubts  as  to  its  rearing  young  within  the  above  named 
limits,  yet  says,  "I  think  they  breed  in  the  United  States,  having 
shot  a  specimen  in  the  month  of  August,  near  the  falls  of  Niagara." 

About  the  year  of  1850, 1  was  aware  that  a  pair  of  these  hawks 
nested  on  Talcott  Mountain,  about  ten  miles  west  of  Hartford, 
from  the  fact  that  they  frequented  this  place  in  the  spring,  sum- 
mer, and  fall  months,  and  I  had  also  seen  an  adult  and  young 
that  were  shot  there  in  June;  Not  being  aware  at  that  time,  that 
the  nest  had  ever  been  found  within  the  limits  of  the  United 
States,  I  determined,  if  possible,  to  settle  the  question  of  their  nest- 
ing, and  the  manner  of  their  nesting,  in  Connecticut.  For  this 
purpose,  I  visited  the  mountain  several  times,  and  offered  a  liberal 
reward  to  those  living  in  the  vicinity  for  finding  the  nest,  but  it  was. 
not  until  1861  that  my  efforts  were  crowned  with  success.  Four 
young  were  taken  from  the  nest  alive,  and  the  parent  bird  shot. 
This,  as  I  stated  in  a  series  of  articles  which  I  was  then  publishing 
on  the  "  Rapacious  Birds  of  Connecticut,'^  was.  about  the  first  of 
June,  but  on  getting  the  exact  date  from  the  captor,  I  find  it  was 
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May  25th  that  they  were  taken  from  a  cliff  on  Talcott  mountain, 
about  twenty  feet  from  the  summit.  It  was  with  inexpressible  de* 
light  that  I  viewed  these  birds,  for  I  then  supposed  that  I  was  the 
first  to  settle  the  mooted  question,  and  in  the  article  above  referred 
to,  I  stated  that  this  settles  beyond  dispute  three  points ;  first,  that 
they  breed  on  cliffs ;  second,  that  they  breed  in  Connecticut ;  and 
third,  that  they  nest  very  early.  These  young  birds  were  evidently 
from  four  to  six  weeks  old  when  captured,  and  allowing  three  weeks 
for  incubation,  it  must  bring  the  time  of  nesting  the  latter  part  of 
March.  This  was  the  first  nest  of  the  duck  hawk  ever  taken  in 
New  England  so  far  as  is  known  to  naturalists.  The  young  were 
kept  alive,  and  two  of  them  were  given  to  Professor  S.  F.  Baird  in 
the  fall  of  1862,  when  on  a  visit  to  E.  W.  Hill,  and  were  kept 
alive  at  the  Smithsonian  Institution  until  the  spring  of  1863.  A 
few  years  after  this,  my  attention  was  called  to  a  note  in  Dr.  Brew- 
er's North  American  Oology,  part  1st,  page  9,  in  which  it  appears 
that  Prof.  S.  S.  Haldeman  had  found  the  nest  and  captured  the 
young  on  a  high  and  almost  vertical  cliff  on  the  banks  of  the  Sus- 
quehanna ;  the  account  of  which  was  published  in  the  ^'  Proceed- 
ings of  the  Academy  of  Natural  Sciences,"  vol.  i,  page  54,  1841. 
Prof.  Haldeman  says,  in  that  article,  '4t  is  asserted  in  the  wo^s 
on  American  ornithology  that  the  FoUco  peregrinus  builds  its  nest 
on  trees,  and  not  in  the  clefts  of  rock  as  in  Europe.  So  far  as  my 
observations  have  gone  this  remark  is  incorrect,  inasmuch  as  they 
build  in  the  cliffs  which  border  the  Susquehanna.  This  species  re- 
mains in  Pennsylvania  ten  or  twelve  months  in  the  year." 

It  is  now  universally  admitted  that  duck  hawks  nest  on  cliffo 
and  never  on  trees,  and  that  they  select  places  difilcult  to  get  at 
and  often  inaccessible,  which  is,  no  doubt,  the  reason  that  the 
eggs  have  been  so  seldom  found.  Says  Audubon,  in  speaking  of 
the  nests  found  on  the  high  and  rocky  shores  of  Labrador  and 
Newfoundland,  '^  they  were  placed  on  the  shelves  of  rocks,  a  few 
feet  from  the  top,  and  were  flat  and  rudely  constructed  of  sticks 
and  moss."  The  nest  on  Talcott  Mountain  was  of  the  same  con- 
struction. The  nests  found  by  Mr  Bennett  in  Massachusetts  and 
Vermont  were  entirely  destitute  of  sticks  and  moss.  Mr.  B.  in 
describing  to  me  the  several  nests  which  he  has  been  fortunate 
enough  to  find,  says,  'Hhey  are  built  a  little  below  the  summit  of 
the  ledge,  on  a  projection  of  rocks,  which  in  one  instance  was  not 
more  than  one  foot  in  width,  without  sticks,  grass,  moss,  or  the 
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least  vestige  of  a  nest  except  a  slight  hollow  in  the  earth,  there 
being  barely  soil  enough  to  keep  the  eggs  from  rolling  oat.  In 
one  instance  where  there  was  a  little  grass  on  the  projection,  it  was 
all  removed,  and  nothing  but  the  bare  earth  left  for  the  nest." 

Mr.  J.  A.  Allen,  in  his  "  Notes  on  some  of  the  Barer  Birds  of 
Mass.,"  gives  Mr.  Bennett  the  credit  of  being  the  first  to  find  the 
eggs  (April  19,  1864),  so  far  as  is  known  to  naturalists,  within 
the  limits  of  the  United  States.  I  have  received  letters  fVom  two 
difiTerent  sources,  claiming  to  have  found  the  eggs  in  Pennsylvania 
and  Maryland  some  years  prior  to  that  date.  If  so,  oologists 
would  not  have  been  any  the  wiser  had  it  not  been  for  Mr.  Ben- 
nett's persevering  labors.  So  far  as  I  am  able  to  find  any  pub« 
lished  account  of  it,  Mr.  B.  is  entitled  to  priority. 

It  would  seem  that  the  duck  hawk  is  not  a  very  pugnacious  bird, 
as  other  birds  are  often  found  nesting  quite  near  it.  Says  Au- 
dubon, ^4n  several  instances  we  found  these  falcons  breeding 
on  the  same  ledge  with  Cormorants  (PhcUiicrocorax  carbo).**  Says 
Mr.  G.  A.  Boardman,  ^^  the  cliifs  on  which  the  duck  hawk  breeds  are 
very  high,  and  often  when  above  you  cannot  tell  where  to  go  over, 
as  you  cannot  see  the  nest  from  above  or  below  unless  the  bird 
flies  off.  It  is  so  with  the  ravens.  They  breed  within  a  few  rods 
of  one  another  in  one  place."  They  become  very  much  attached 
to  their  nests,  and  will  occupy  them  as  long  as  they  live  if  not 
repeatedly  robbed  of  their  eggs  and  disturbed.  If  one  of  the  pair 
is  shot  the  surviving  one  will  secure  a  mate  and  return  to  the 
same  nest.  In  the  north  of  Scotland  they  breed  on  the  precipitous 
cliffs  of  that  moantainous  region,  and  some  of  the  eyries  have  been 
kno¥m  traditionally,  as  far  back  as  the  annals  of  the  district  ex- 
tend. Mr.  Bennett  informs  me  that  a  farmer  residing  in  Vermont, 
under  a  precipitous  cliff,  told  him  that  a  pair  of  eagles  (duck 
hawks),  had  occupied  the  same  nest  on  the  ledge  ever  since  he 
owned  the  farm,  thirty-seven  years,  and  how  much  longer  he  could 
not  tell.  Mr.  Bennett,  with  great  effort,  secured  for  me  from  that 
nest  a  set  of  four  of  the  handsomest  and  most  uniformly  marked 
eggs  of  the  duck  hawk  that  I  have  ever  seen.  From  the  same  source 
I  learn  that  this  falcon  defends  it  eyrie  several  weeks  prior  to  oc- 
cupying it,  with  as  much  and  even  more  tenacity  than  during  incu- 
bation. This  peculiarity  is  not  exclusively  confined  to  this  bird, 
for  I  have  observed  the  same  in  some  others  of  our  rapacious  birds 
while  buildi^  their  nests.    They  nest  very  early  and  are  much 
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more  cleanly  m  their  habits  than  most  birds  of  prey.  Audubon 
says,  "  their  season  of  breeding  is  so  very  early  that  it  might  be 
said  to  be  in  the  winter."  This  needs  a  little  explanation.  At 
the  time  this  was  written  the  only  eggs  of  the  duck  hawk  known 
to  oologists  on  this  continent  were  found  north  of  the  limits  of 
the  United  States,  where  the  season  is  so  much  later  than  in  our 
latitude,  that  snow  is  frequently  on  the  ground  when  the  eggs  are 
collected.  One  of  my  collectors  in  that  locality. writes,  "I  got  a 
nest  last  spring  as  early  as  the  first  of  April,  when  the  snow  was 
a  foot  deep."  This  certainly  would  appear  like  winter  to  one  ac- 
customed to  see  the  frost  out  of  the  ground  and  the  roads  settled, 
as  it  often  is  here  at  that  time.  The  usual  time  of  nesting  is  from 
the  last  of  March  to  the  middle  of  April ;  sometimes  earlier,  and 
sometimes  later,  but  no  more  irregular  as  to  time  than  most  of 
our  rapacious  birds.  They  will  nest  two  and  possibly  three  times 
during  the  season  if  the  eggs  are  taken  as  often,  as  appears  from 
the  observations  of  Mr.  Bennett. 

If  the  arbitrary  law  of  James  I.  of  England,  relative  to  rob- 
bing the  peregrine  falcon's  nest  ("  the  taking  of  the  eggs,  even 
on  a  person's  own  ground,  was  punished  with  imprisonment  for  a 
year  and  a  day,  together  with  a  fine  at  the  king's  pleasure"),  had 
been  in  force  in  the  United  States,  until  quite  recently,  there  could 
not  have  been  a  much  less  number  of  their  eggs  found  in  our 
oological  cabinets  that  were  obtained  within  our  own  territory. 

The  common  number  of  eggs  found  in  a  nest  is  three  or  four. 
Audubon  once  found  five.  The  size  and  markings  vary  consider- 
ably according  to  the  observations  of  different  writers  upon  the 
subject.  The  first  set  obtained  by  Mr.  Bennett  were  quite  different 
in  size  and  markings.  Audubon  remarks,  ^Hhe  eggs  vary  con- 
siderably in  size  and  markings,  which  I  think  is  owing  to  a  differ- 
ence of  age  in  the  females ;  the  eggs  of  the  young  bird  being 
smaller."  This  certainly  cannot  account  for  the  unusual  differ- 
ence in  the  set  obtained  by  Mr.  Bennett,  for  they  were  all  taken 
out  of  the  nest  at  one  time,  and  must  have  been  laid  by  one  bird. 
Mr.  G.  A.  Boardman  writes  that  "the  duck  hawk's  eggs  I  find 
vary  much  in  size  and  color,  the  last  nest  I  got  from  the  cliffs  at 
Grand  Menan  were  very  oddly  marked ;  one  looks  very  much  like 
the  fish  hawk's,  only  differing  in  size ;  in  another,  half  the  egg  is 
white,  with  brown  blotches  on  each  end."  I  think  the  set  of  Mr. 
Bennett  and  that  of  Mr.  Boardman  are  exceptional  cases,  as  before 
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me  are  thirteen  eggs  of  the  duck  hawk  obtained  in  very  different 
localities,  viz :  Massachusetts,  Vermont,  Labrador  and  Alaska, 
which  are  quite  irregularly  marked,  yet  as  uniform  in  size  and 
markings  as  any  of  the  blotched  eggs  of  our  rapacious  birds.  In 
my  collection  are  fifty-seven  eggs  of  the  Red-shouldered  hawk 
(^Buteo  lineatus),  and  the  variations  both  in  size  and  markings  are 
fully  as  great  and  rather  more  so  than  those  of  the  duck  hawks 
referred  to  above.  The  measurement  of  one  egg  from  each  set 
will  be  sufiScient  (as  those  belonging  to  the  same  set  in  my  own 
collection  are  very  uniform  in  size)  to  show  that  the  difference  in 
size  is  not  very  great,  although  they  were  collected  in  widely 
separate  localities. 

lIaMaehnBett8,--Sixe  of  egg,  long  diameter,  2.1B  in.;  short  dinmeter,  1.80  in. 

Vermont,  "     "     "       "  "  2.08  "       "  "        1.75  " 

Labrador,  "     "     "       *«  *«  2.10  "       «  "        1.68  " 

Alaska,  "    "    "       "  "  2.10  "       **  "       1.70 " 

The  eggs  are  oblong — larger  at  one  end  than  the  other.  The 
^ES  from  Labrador  is  quite  pointed;  those  from  Massachusetts 
and  Alaska  are  less  so,  while  those  from  Vermont  are  but  slightly 
smaller  at  one  end  than  the  other.  The  ground  color  is  light  red- 
dish brown,  mottled  with  darker  shades  of  the  same  color  in  irreg- 
ular blotches,  most  abundant  at  one  end,  usually  the  larger  end, 
but  occasionally  the  markings  are  more  delicate  and  quite  evenly 
distributed.  There  is  now  and  then  an  egg  in  which  the  ground 
color  is  dirty  white. 

Length  of  bird,  16-20  inches ;  aW  extent,  36-42  inches ;  com- 
pact and  firmly  built ;  neck  short,  feet  remarkably  large,  upper 
mandible  with  a  tooth-like  process,  and  a  corresponding  notch  in 
lower.  Adult,  head  and  hind  neck  dark  brown,  upper  parts  bluish 
gray  with  darker  bands,  lower  part  yellowish  white  with  breast 
and  sides  transversely  barred  with  black,  cheeks  with  a  patch  of 
black  ;  tail  brownish  black  with  eight  transverse  bars  of  pale  cine- 
reous ;  legs  and  toes  yellow,  bill  light  blue,  eyes  hazel.  Younger 
specimens,  entire  upper  parts  brownish  black,  space  on  cheek  black, 
with  long  longitudinal  stripes  of  brownish  black  on  the  under 
parts,  instead  of  transverse  as  in  the  adult ;  legs  bluish  lead  color. 
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On  the  summit  of  a  steep  hill  between  the  valley  of  the  Bus 
Roches  and  that  of  the  Dheune,  overlooking  the  immense  plain  of 
the  Saone,  and  commanding  a  view  of  the  Jm-a,  the  Alps,  and  the 
mountains  of  the  Maeonnais  and  the  Morvan,  and  surrounded  by 
numerous  other  camps,  is  the  camp  of  Chassey,  which  occupies  an 
area  of  about  eight  hundred  yards  in  length  by  a  breadth  varying 
from  about  one  hundred  to  two  hundred  yards.  So  commanding 
and  important  a  spot  was  not  only  taken  possession  of  by  the 
Romans  for  a  castellum^  and  by  the  Gauls  for  an  oppidum^  but  was 
also  occupied  in  prehistoric  times.  Several  collections  of  antiqui- 
ties belonging  to  different  periods  have  been  formed  upon  the 
spot,  but  it  was  reser\'ed  for  M.  Ferrault  to  make  the  interesting 
discovery  which  he  has  recorded  in  so  simple  yet  so  complete  a 
manner  in  the  pages  now  before  us.  A  terrace,  sheltered  by  rocks 
from  the  north  and  east  winds  and  facing  the  morning  sun,  seemed 
to  him  well  adapted  for  early  habitations,  while  a  depression  in 
the  ground  in  front  proved,  on  examination,  to  contain  the  re- 
mains of  a  large  hearth,  or  it  might  be  termed  kitchen,  and  here 
he  instituted  excavations. 

Beneath  a  few  inches  of  soil  he  found  a  bed  rather  more  than 
two  feet  in  thickness,  made  up  of  ashes,  bones,  and  pottery, 
and  containing  numerous  instruments  of  various  kinds.  The 
whole  reposed  on  a  platform  of  rough  slabs  of  stone,  blackened 
like  the  soil  beneath  them  by  the  action  of  fire.  Not  a  trace  of 
metal  was  discovered,  and  in  describing  the  objects  found,  M.  Fer- 
rault divides  them  into  (1)  instruments  of  stone,  (2)  those  of 
bone,  and  (3)  pottery. 

Exclusive  of  fragments,  some  one  hundred  and  fifty  stone  in- 
struments were  found,  consisting  for  the  most  part  of  hatchets, 
arrowheads,  fiakes,  borers,  scrapers,  hammers,  mealing  stones  and 
polishing  stones.  No  less  than  eight  perfect  stone  hatchets 
were  found,  as  well  as  fourteen  broken,  and  of  those  that  were 

*  We  copy  firom  Nature  of  Jan.  19th  the  following  interesting  sammaiy  of  a  recent 
work  by  Ernest  Perrault,  entitled  "  Note  Bur  an  Foyer  de  PAge  de  la  Pierre  poUe  de- 
convert  an  Camp  de  Chassey  en  Septembre,  1888."  1870.  4to.  pp.  82,  and  8  plates. 
London :  Williams  and  Norgate. 

(88) 
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uninjured  two  were  still  mounted  in  stag's  horn  sockets,  similar 
to  those  with  which  the  discoveries  in  the  Swiss  Lake  dwellings 
have  made  us  so  well  acquainted. 

Only  two  are  of  flint,  and  one  of  fibrolite,  the  others  being  of 
chloromelanite,  serpentine  basalt,  and  diorite.  They  seem  to 
have  been  formed  from  pebbles  brought  down  by  the  Saone,  and 
it  is  interesting  to  observe  that  the  same  process  of  manufacture 
was  in  use  in  this  part  of  Burgundy  as  in  Switzerland,  the  jsplit- 
ting  of  the  pebbles  into  the  required  form  having  been  partly  ef- 
fected by  sawing.  That  some  of  the  spare  hours  of  those  who 
frequented  the  hearth  were  employed  in  preparing  their  hatchets 
is  proved  by  the  large  number  of  grinding  or  polishing  stones,  of 
which,  counting  fragments,  upwards  of  sixty  were  present.  M. 
Ferrault.  regards  one  of  the  smallest  of  the  cutting  instruments, 
a  little  triangular  celt,  as  a  religious  emblem,  but  it  seems  more 
probable  that  it  was  used  as  a  hand-tool,  like  a  chisel,  of  one  of 
which  the  sharpened  end  was  also  found. 

The  arrowheads  of  flint,  twenty-three  in  number,  present  a  va- 
riety of  forms,  leaf-shaped,  triangular,  lozenge-shaped  and  tanged, 
the  latter  both  with  and  without  barbs.  Their  general  aspect 
is  such  as  might  have  been  expected  from  the  locality,  most  of 
the  forms  occurring  also  in  Switzerland.  There  are,  however, 
one  or  two  shaped  like  small  hatchets,  with  a  broad,  sharp  base, 
formed  by  the  original  edge  of  the  flake  from  which  they  were 
made,  and  rounded,  or  truncated  at  the  other  end.  It  is  stated 
that  this  sharp  edge  was  intended  for  insertion  in  the  wood,  but 
more  probably  it  was  the  other  end  that  was  thus  secured,  and 
the  arrows  were,  so  to  speak,  chisel-pointed,  like  the  flint-tipped 
arrows  which  survived  in  use,  probably  for  fowling  purposes,  afber 
metals  became  known  to  the  ancient  Egyptians,  Similar  arrow- 
heads, if  such  they  be,  have  been  found  in  considerable  numbers 
in  Sweden,  and  a  few  in  Denmark,  as  well  as  in  some  other  parts 
of  France.  It  seems  by  no  means  impossible  that  some  of  the 
sharp-based  instruments  from  the  Yorkshire  Wolds  may  have 
served  a  similar  purpose. 

The  mealing  stones  consist  of  a  large  block,  usually  of  hard 
sandstone  or  porphyry,  and  a  smaller  stone  as  muller,  and  are  of 
the  same  character  as  those  still  in  use  in  Central  Africa.  They 
must  have  been  gradually  eaten  together  with  the  flour  they  pro- 
duced, and  no  doubt  tended  to  promote  that  wearing  away  of 
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the  crown  of  the  teeth,  so  common  in  ancient  times.  None  of  the 
grain  has  been  found,  but  probably  most  of  the  cereals  known  to 
the  old  Swiss  Lake  dwellers  were  also  known  at  Chassey. 

The  objects  in  bone  and  horn  are  almost  identical  with  those 
from  the  earlier  Swiss  Lake  dwellings,  and  consist  of  the  sockets 
already  mentioned,  awls,  chisels,  etc.  The  pottery,  which  is  ex- 
tremely fragmentary,  is  much  of  the  same  character  as  the  Swiss. 
It  has  been  ornamented  both  by  punctured  dots  and  by  a  sort  of 
pillar  moulding,  as  well  as  by  incised  lines.  In  one  instance  there 
seems  to  have  been  an  attempt  to  represent  the  outline  of  a  boar 
by  lines  scratched  in  the  clay  when  still  moist.  In  another,  the 
ornament  consists  of  bands  of  triangles  alternately  cross-hatched 
and  plain,  a  style  more  in  accordance  with  the  bronze  age  than 
with  that  of  stone.  Most  of  the  pottery  seems  to  have  been 
adapted  for  suspension.  The  number  of  small  ears  or  handles 
found  exceeded  two  hundred.  A  few  spindle-whorls  and  beads 
were  also  found,  but  the  most  curious  objects  are  the  spoons,  ex- 
actly similar  in  form  to  those  of  wood  in  common  use  in  our 
kitchens  at  the  present  day,  but  formed  of  clay.  It  is  true  that 
several  wooden  ladles  and  at  least  one  earthenware  spoon  were 
found  in  the  settlement  of  Robenhausen,  but  one  can  hardly  re- 
press a  feeling  of  surprise  at  finding  the  spoon  so  fully  and  com- 
pletely developed  among  a  people  apparently  unacquainted  with 
the  use  of  metal,  though  it  is  true  that  they  appear  to  have  had 
the  materials  for  porridge  at  their  command. 

In  concluding  this  short  notice  of  a  valuable  contribution  to 
prehistoric  arcUaeolo^,  a  regret  must  be  expressed  that  the  ani- 
Ll  remains  discoveSd  in  L  ref.se  heap  Le  not,  apparently, 
as  yet  been  submitted  to  proper  scientific  examination,  so  as  to  de- 
termine the  species,  and  which  of  them  were  domesticated,  though 
some  human  remains  from  neighboring  tumuli  and  intennents  are 
reported  on  by  Dr.  Pruner-Bey .  The  animals  whose  bones  occurred 
are  described  as  the  ox  (possibly  domesticated),  pig,  stag,  sheep, 
goat,  and  horse,  which  is  rare.  The  bones  are  not  always  broken, 
and  the  vertebrse  occasionally  occurred  in  juxtaposition,  as  if 
meat  at  times  had  been  extremely  abundant.  There  is  no  men- 
tion of  any  remains  or  traces  of  dogs,  and  this  condition  of 
the  bones  seems  to  afibrd  an  argument  in  favor  of  their  absence, 
which,  if  established,  would  be  a  remarkable  fact.  Some  teeth  of 
reindeer  are  mentioAed  as  having  been  found  on  the  plateau,  and 
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it  would  be  of  great  interest  to  ascertain  their  relation  to  the 
other  remains.  Let  us  trust  that  ere  long  there  may  again  be  a 
season  in  France  when  a  thought  may  fairly  be  bestowed  on  other 
camps  and  other  earthworks  than  those  on  which  attention  is  now 
so  unfortunately  concentrated. 


BRISTLE-TAILS  AND  SPRING-TAILS. 

BT  A.   S.   PACKARD,   JR.,  M.D. 

The  Thysanura,  as  the  Foduras  and  their  allies,  the  Lepismas, 
are  called,  have  been  generally  neglected  by  entomologists,  and' 
but  few  naturalists  have  paid  special  attention  to  them.  *  Of  all 
those  microscopists  who  have  examined  Fodura  scales  as  test  ob- 
jects, we  wonder  how  many  really  know  what  a  Fodura  is  ? 

In  preparing  the  following  account  I  have  been  under  constant 
indebtedness  to  the  admirable  and  exhaustive  papers  of  Sir  John 
Lubbock,  in  the  London  Linnsean  Transactions  (vols.  23,  26  and 
27).  Entomologists  will  be  glad  to  learn  that  he  is  shortly  going 
to  press  with  a  volume  on  the  Foduras,  which,  in  distinction,  from 
the  Lepismas,  to  which  he  restricts  the  term  Thysanura,  he  calls 
CoUembola,  in  allusion  to  the  sucker-like  tubercle  situated  on  the 
under  side  of  the  body,  which  no  other  insects  are  known  to 
possess. 

The  group  of  Bristle-tails,  as  we  would  dub  the  Lepismas  in 
distinction  from  the  Spring-tails,  we  will  first  consider.  They  are 
abundant  in  the  Middle  States  under  stones  and  leaves  in  for- 
ests, and  northward  are  common  in  damp  houses,  while  one  beau- 

*  Nicolet,  in  the  "  Annales  de  la  Societe  Entomologique  de  France"  (tome  ▼,  1847)|  has 
given  us  the  most  comprehensiye  essay  on  the  group,  though  Latreille  had  preyiously 
published  an  important  essay,  **  De  l^rganization  Exterieure  des  Thysanoures  "  in  the 
**  Nourelles  Annales  dn  Museum  d'Histoire  Naturelle  Paris,  1832,"  which  I  have  not 
seen.  Gervais  has  also  given  a  useftil  account  of  them  in  the  third  volume  of  *'  Ap- 
teres  ^  of  Roret's  Suite  a  Buffon,  published  in  1844. 

The  Abbe  Bourlet,  Templeton,  Westwood,  and  Haliday  have  published  important 
papers  on  the  Thysanura;  and  Meinert,  a  Danish  naturalist,  and  Olfers,  a  German 
anatomist,  have  published  Important  papers  on  the  anatomy  of  the  group.  In  this 
country  Say  and  Fitch  have  described  less  than  a  dozen  species,  a&d  the  writer  has 
described  a  new  species  of  Campodea,  while  Humbert  has  described  in  a  French  sci- 
entiAc  Journal  a  species  of  Japyx  (/.  Sautiurii)  ftrom  Mexico. 
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tifhl  species  that  we  have  never  noticed  elsewhere,  is  our  '^  cricket 
on  the  hearth,"  abounding  in  the  chinks  and  crannies  of  the  range 
of  our  house,  and  coming  out  like  cockroaches,  at  night,  shunning 
the  light.  Like  the  cockroaches,  which  they  vaguely  resemble  in 
form,  this  species  loves  hot  and  dry  localities,  in  distinction  from 
the  others  which  seek  moisture  as  well  as  darkness.  By  some 
they  are  called  "  silver  witches,"  and  as  they  dart  off,  when  dis- 
turbed, like  a  streak  of  light,  their  bodies  being  coated  in  a  suit  of 
shining  mail,  which  the  arrangement  of  the  scales  resembles,  they 
have  really  a  weird  and  ghostly  look. 

The  Lepiama  saccharina  of  Linnaeus,  if,  as  is  probable,  that  is 
the  name  of  our  common  species,  is  not  uncommon  in  old  damp 
houses,  where  it  has  the  habits  of  the  cockroach,  eating  cloths, 
tapestry,  silken  trimmings  of  fbmiture,  and  doing  occasional  dam- 
age to  libraries  by  devouring  the  paste,  and  eating  holes  in  the 
leaves  and  covers  of  books. 

In  general  form  Lepisma  may  be  compared  to  the  larva  of 
Perla,  a  net-veined  Neuropterous  insect,  and  also  to  the  narrow- 
bodied  species  of  cockroaches,  minus  the  wings.  The  body  is 
long  and  narrow,  covered  with  rather  coarse  scales,  and  ends  in 
three  many-jointed  anal  stylets,  or  bristles,  which  closely  resemble 
the  many-jointed  antennse,  which  are  remarkably  long  and  slender. 
The  thermophilous  species  already  alluded  to  may  be  described  as 
perhaps  the  type  of  the  genus,  the  L,  saccharina  being  simpler  in 
its  structure.  The  body  is  narrow  and  flattened ;  the  basal  joints 
of  the  legs  being  broad,  flat  and  almost  triangular,  like  the  same 
joints  in  the  cockroaches.  The  legs  consist  of  six  joints,  the  tarsal 
joints  being. large  and  two  in  number,  and  bearing  a  pair  of  ter- 
minal curved  claws.  The  three  thoracic  segments  are  of  nearly 
equal  size,  and  the  eight  abdominal  segments  are  also  of  similar 
size.  The  tracheae  are  well  developed,  and  may  be  readily  seen 
in  the  legs.  The  end  of  the  rather  long  and  weak  abdomen  is 
propped  up  by  two  or  three  pairs  of  bristles,  which  are  simple,  not 
jointed,  but  moving  freely  at  their  insertion ;  they  thus  take  the 
place  of  legs,  and  remind  one  of  the  abdominal  legs  of  the  Myria- 
pods ;  and  we  shall  see  in  certain  other  genera  (Machilis  and  Cam- 
podea)  of  the  Bristle-tails  that  there  are  actually  two-jointed  bris- 
tles arranged  in  pairs  along  the  abdomen.  They  may  probably  be 
directly  compared  with  the  abdominal  legs  of  Myriapods.  Further 
study,  however,  of  the  homologies  of  these  peculiar  appendages, 
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and  especially  a  knowledge  of  the  embryological  development  of 
Lepisma  and  Machilis,  is  needed  before  this  interesting  point  can 
be  definitely  settled.  The  three  many-jointed  anal  stylets  may, 
however,  be  directly  compared  with  the  similar  appendages  of  Per- 
la  and  Ephemera.  The  mode  of  insertion  of  the  antennae  of  this 
family  is  much  like  that  of  the  Myriapods,  the  front  of  the  head  be- 
ing flattened,  and  concealing  the  base  of  the  antennae,  as  in  the 
Centipedes  and  Paoropus.  Indeed  the  head  of  any  Thysanurons 
insect  seen  from  above,  bears  a  general  resemblance  in  some  of  its 
features  to  that  of  the  Centipede  and  its  allies.  So  in  a  less  degree 
does  the  head  of  the  larvse  of  certain  Nenroptera  and  Coleoptera. 
The  eyes  are  compound,  the  single  facets  forming  a  sort  of  heap. 
The  clypeus  and  labrum,  or  upper  lip,  is,  in  all  the  Thysanura,  car- 
ried far  down  on  the  under  side  of  the  head,  the  clypeus  being 
almost  obsolete  in  the  Poduridse,  this  being  one  of  the  most  essen- 
tial characters  of  that  family.  Indeecl,  it  is  somewhat  singular 
that  these  and  other  important  characteristics  of  this  group  have 
been  almost  entirely  passed  over  by  authors,  who  Y\g,  S3. 
have  consequently  separated  these  insects  fh>m  other 
groups  on  what  appear  to  the  writer  as  comparatively 
slight  and  inconsiderable  characters.  The  mouth- 
parts  of  the  Lepismatidse  (especially  the  thermoph- 
ilous  Lepisma,  which  we  now  describe)  are  most 
readily  compared  with  those  of  the  larva  of  Perla. 
The  rather  large,  stout  mandibles  are  concealed  at  their  tips, 
under  the  upper  lip,  which  moves  freely  up  and  down  when  the 
creature  opens  its  mouth.  The  mandible  is  ^bout  one  third  as 
broad  as  long,  armed  with  three  sharp  teeth  on  the  outer  edge, 
and  with  a  broad  cutting  edge  within,  and  still  ftirther  within,  a 
lot  of  straggling  spinules.  In  all  these  particulars,  the  mandible 
of  Lepisma  is  comparable  with  that  of  certain  Coleoptera  and 
Nenroptera.  So  also  are  the  maxillae  and  labium,  though  we  are 
not  aware  that  any  one  has  indicated  how  close  the  homology 
is.  The  accompanying  figure  (23)  of  the  maxilla  of  a  beetle 
may  serve  as  an  example  of  the  maxilla  of  the  Coleoptera,  Or- 
thoptera,  and  Nenroptera.  In  these  insects  it  consists  invari- 
ably of  three  lobes,  the  outer  being  the  palpus,  the  middle  lobe 
the  galea,  and  the  innermost  the  lacinia ;  the  latter  undergoing  the 
greatest  modifications,  forming  a  comb  composed  of  spines  and 
hairs  varying  greatly  in  relative  si2e  and  length.    How  much  the 
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palpi  vary  in  these  groups  of  insects  is  well  known.  The  galea 
sometimes  forms  a  palpus-like  appendage.  Now  these  three  lobes 
may  be  easily  distinguished  in  the  maxilla  of  Lepisma.  The  pal- 
pus instead  of  being  directed  forward,  as  in  the  insects  mentioned 
above  (in  the  pupa  of  Ephemera  the  maxilla  is  much  like  that 
of  Lepisma),  is  inserted  nearer  the  base  than  usual  and  thrown  off 
at  right  angles  to  the  maxilla,  so  that  it  is  stretched  out  like  a  leg, 
and  in  moving  about  the  insect  uses  its  maxillae  partl}^  as  sup- 
ports for  its  head.  They  are  very  long  and  large,  and  five  or  six- 
jointed.  The  galea,  or  middle  division,  forms  a  simple  lobe,  while 
the  lacinia  has  two  large  chitinous  teeth  on  the  inner  edge,  and 
internally  four  or  five  hairs  arising  from  a  thin  edge. 

The  labium  is  much  as  in  that  of  Ferla,  being  broad  and  short, 
with  a  distinct  median  suture,  indicating  its  former  separation  in 
embryonic  life  into  a  pair  of  appendages.  The  labial  palpi  are 
three-Jointed ;  the  joints  being  broad,  and  in  life  directed  back- 
wards instead  of  forwards,  as  in  the  higher  insects. 

There  are  four  American  species  of  the  genus  Lepisma  in  the 
Museum  of  the  Peabody  Academy,  which  contains,  so  far  as  we 
are  aware,  the  only  collection,  small  as  it  is,  of  Thysanura  in 
the  country.  Besides  the  common  L,  sacckarinaf  (PI.  1,  fig.  1) 
there  are  three  undescribed  species ;  one  the  heat-loving  form,  per- 
haps an  imported  species,  found  in  a  kitchen  in  Salem,  and  appar- 
ently allied  to  the  L,  tkermophila  Lucas,  of  houses  in  Brest, 
France ;  and  two  allied  forms,  one  f5pom  Key  West,  and  another 
from  Polvon,  Western  Nicaragua,  collected  by  Mr.  McNiel.  These 
three  last  species  are  beautifully  ornamented  with  finely  spinulated 
hairs  arranged  in  tufts  on  the  head ;  while  the  sides  of  the  body, 
and  edges  of  the  basal  joints  of  the  legs  are  fringed  with  them. 

The  most  complicated  genus,  and  which  stands  at  the  head  of 
the  family,  is  Machjlis  (PI.  1.  figs.  8,  9),  of  which  there  are  spec- 
imens in  the  Museum  of  the  Peabody  Academy,  from  Albany, 
N.  Y.,  Virginia,  and  Oregon,  indicating  two  species.  They  affect 
dry  places,  living  under  leaves  and  stones.  They  all  have  roimded, 
highly  arched  bodies,  and  large  compound  eyes,  the  pair  being 
united  together.  The  maxillary  palpi  are  greatly  developed ;  but 
the  chief  characteristics  are  the  two-jointed  stylets  arranged  in  nine 
pairs  along  each  side  of  the  abdomen,  reminding  us  of  the  abdom- 
inal legs  of  Myriapods.  The  body  ends  in  three  long  bristles, 
as  in  Lepisma.     The  interesting  genus  Nicoletia  stands  at  the  hot- 
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torn  of  the  group.  It  has  the  long,  linear,  scaleless  body  of  Cam- 
podea,  in  the  family  below,  but  the  head  and  its  append^es  are 
like  Lepisma,  the  maxillary  palpi  being  five-jointed,  and  the  labial 
palpi  four-jointed..  The  eyes  are  simple,  arranged  in  a  row  of  seven 
on  each  side  of  the  head.  The  abdomen  ends  in  three  long  and 
many-jointed  stylets,. and  there  are  the  usual  ^'  false  branchial  feet " 
along  each  side  of  the  abdomen.  There  are  two  European  species 
which  occur  in  green  houses.  No  species  have  yet  been  found  in 
America. 

The  next  family  of  Thysanura  is  the  Campodeee,  comprising  the 
two  genera,  Campodea,  and  Japyx.  These  insects  are  much 
smaller  than  the  Lepismidse,  and  in  some  respects  are  interme- 
diate between  that  family  and  the  Foduridae  (including  the  Smyn- 
thuridae). 

In  this  family  the  body  is  long  and  slender,  and  the  segments 
much  alike  in  size.  There  is  a  pair  of  spiracles  on  each  thoracic 
ring.  The  mandibles  are  long  and  slender,  ending  in  three  or 
four  teeth,  and,  with  the  other  appendages  of  the  mouth,  are  con- 
cealed within  the  head,  "  only  the  tips  of  the  palpi  (and  of  the 
maxillse.when  these  are  opened)  projecting  a  very  little  beyond 
the  rounded  entire  margin  of  the  epistoma,"  according  to  Haliday. 
The  maxillae  are  comb-shaped,  due  to  the  four  slender,  minutely 
ciliated  spines  placed  within  the  outer  tooth.  The  labium  in 
Japyx  is  four-lobed  and  bears  a  small  two-jointed  palpus.  The 
legs  are  five-jointed,  the  tarsi  consisting  of  a  single  joint,  ending 
in  two  large  claws.  The  abdomen  consists  of  ten  segments,  and 
in  Campodea  along  each  side  is  a  series  of  minute,  two-jointed  ap- 
pendages such  as  have  been  described  in  Machilis.  These  are 
wanting  in  Japyx.  None  of  the  species  in  this  family  have  the 
body  covered  with  scales. 

The  more  complicated  genus  of  the  two  is  Japyx  (Fig.  24,  Japyx 
solifugus  Hal. ;  a,  the  mouth  from  beneath,  with  the  maxillae  open ; 
&,  maxilla ;  d,  mandible ;  c,  outline  of  front  of  head  seen  from  be- 
neath, with  the  labial  palpi  in  position),  which,  as  remarked  by  the 
late  Mr.  Haliday  (who  has  published  an  elaborate  essay  on  this 
genus  in  the  Linnsean  Transactions,  vol.  24,  1864),  resembles  For- 
ficula  in  the  large  forceps  attached  to  its  tail. 

Campodea  (C.  ataphylinus  Westw,-,  Fig.  25,  enlarged ;  a,  mandi- 
ble; 6,  maxilla),  otherwise  closely  related,  has  more  rudimentary 
mouth-parts,  and  the  abdomen  ends  in  two  many-jointed  bristles. 
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Our  only  American  species  of  Campodea  (C  Americdna  Pack.) 
lives  nnder  stones  in  damp  places.  It  is  yellowish,  about  a  sixth 
of  an  inch  in  length,  is  very  agile  in  its  movements,  and  would 
easily  be  mistaken  for  a  very  young  Lithobius.  Haliday  has  re- 
marked that  this  family  bears  tnuch  resemblance  to  the  Neurop- 
terous  larva  of  Perla,  as  previously  remarked  by  Gervais;  and 
the  many  points  of  resemblance  of  this  family  and  the  Lepismids 
to  the  larval  forms  of  those  Neuroptera  that  are  active  in  the  pupa 


Fig.  24. 


Fig.  85. 


Jmprx.  CampodM. 

state  (the  Pseudo-neuroptera  of  Erichson  and  other  authors)  are 
very  striking.  Campodea  resembles  the  earliest  larval  form  of 
Chloeon,  as  figured  by  Sir  John  Lubbock,  even  to  the  single-jointed 
tarsus;  and  why  these  two  Thysanurous  families  should  be  re- 
moved from  the  Neuroptera  we  are  unable,  at  present,  to  under- 
stand, as  to  our  mind  they  do  not  diverge  from  the  Neuropterous 
type  any  more  than  the  Mallophaga,  or  biting  lice,  do  from  the 
type  of  Hemiptera. 
Haliday,  remarking  on  the  opinion  of  Linnseus  and  Schrank,  who 
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referred  Campodea  to  the  old  genus  Fodura,  says  with  much  troth, 
^^  it  may  be  perhaps  no  unfair  inference  to  draw,  that  the  insect  in 
question  is  in  some  measure  intermediate  between  both."  This  is 
seen  especially  in  the  mouth-parts  which  are  withdrawn  into  the 
head,  and  become  very  rudimentary,  affording  a  gradual  passage 
into  the  mouth-parts  of  the  Poduridse,  which  we  now  describe. 

The  next  group,  the  Fodurelles  of  Nicolet,  and  Collembola  of 
Lubbock,  are  considered  by  the  latter,  who  has  studied  them  with 
far  more  care  than  any  one  else,  as  ''less  closely  aUied"  to  the  Le- 
pismidae  ''  than  has  hitherto  been  supposed."    He  says  /'  the  pres- 
ence of  trachese,  the  structure  of  the  mouth,  and  the  abdominal 
appendage,  all  indicate  a  wide  distinction  between  the  Lepismidae 
and  the  Poduridse.      We  must,  indeed,  in  my  opinion,  separate 
them  entirely  from  one  another ;  and  I  would  venture  to  propose 
for  the  group  comprised  in  the  old  genus  Podura,  the  term  Collem- 
bola, as  indicating  the  existence  of  a  projection,  or  mammilla,  en- 
abling the  creature  to  attach  or  glue  itself  to  the  body  on  which  it 
stands."      Then  without  expressing  his  views  as  to  the  position 
and  affinities  of  the  Lepismidae,  he  remarks  ''  as  the  upshot  of  all 
this,  then,  while  the  Collembola  are  clearly  more  nearly  allied  to 
the  Insecta  than  to  the  Crustacea  or  Arachnida,  we  cannot,  I  think, 
regard  them  as  Orthoptera  or  Neuroptera>  or  even  as  true  insects. 
That  is  to  say,  the  Coleoptera,  Orthoptera,  Neuroptera,  Lepidop- 
tera,  etc.,  are  in  my  opinion,  more  nearly  allied  to  one  another 
than  they  are  to  the  Poduridae  or  Smynthuridae.     On  the  other 
hand,  we  certainly  cannot  regard  the  Collembola  as  a  group  equiv- 
alent in  value  to  the  Insecta.    If,  thep,  we  attempt  to  map  out 
the  Articulata,  we  must,  1  think,  regard  the  Crustacea  and  Insecta 
as  continents,  the  Myriapoda  and  Collembola  as  islands  —  of  less 
importance,  but  still  detached.     Or,  if  we  represent  the  divisions 
of  the  Articulata  like  the  branching  of  a  tree,  we  must  picture  the 
Collembola  as  a  separate  branch,  though  a  small  one,  and  much 
more  closely  connected  with  the  Insecta,  than  with  the  Crustacea 
or  the  Arachnida."    Lamarck  regarded  them  as  more  ^nearly  al- 
lied to  the  Crustacea  than  Insecta.    Gervais,  also,  in  the  ''Histoire 
Naturelles  des  Insectes :  Apteres,"  indicates  a  considerable  diver- 
sity existing  between  the  Lepismidae  and  Poduridae,  though  they 
are  placed  next  to  each  other.    Somewhat  similar  views  have  been 
expressed  by  so  high  an  authority  as  Professor  Dana,  who,  in  the 
^^  American  Journal  of  Science  "  (vol.  37,  Jan.,  1864),  proposed  a 
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classification  of  insects  (based  on  the  principle  of  cephalization), 
and  divided  the  Hexapodoas  insects  into  three  groups :  the  first 
(Ptero-prosthenics,  or  Ctenopters)  comprising  the  Hymenoptera, 
Diptera,  Aphauiptera  (Fleas),  Lepidoptera,  Homoptera,  Triehop- 
tera  and  Neuroptera ;  the  second  group  (Ptero-metasthenics,  or  Ely- 
tropters)  comprising  the  Coleoptera,  Hemiptera  and  Orthoptera ; 
*while  the  Thysanura  compose  the  third  group.  Lubbock  has  given 
•us  a  convenient  historical  view  of  the  opinions  of  different  authors 
regarding  the  classification  of  these  insects,  which  we  find  useful. 
Nicolet,  the  naturalist  who,  previous  to  Lubbock,  has  given  us  the 
most  correct  and  complete  account  of  the  Thysanura,  regarded 
them  as  an  order,  equivalent  to  the  Coleoptera  or  Diptera,  for  ex- 
ample. In  this  he  followed  Latreille,  who  established  the  order  in 
1796.  The  Abbe  Bourlet  adopted  the  same  view.  On  the  other 
-hand  Burmeister  placed  the  Thysanura  as  a  separate  tribe  between 
the  Mallophaga  (Bird  Lice)  and  Orthoptera,  and  Gerstaecker 
placed  them  among  the  .Orthoptera.  Fabricius  and  Blainville 
put  them  with  the  Neuroptera,  and  the  writer,  in  his  '^  Guide  to 
the  Study  of  Insects,"  and  previously  in  1863,  ignorant  of  the 
•Views  of  the  two  last  named  authors,  considered  the  Thysanura  as 
degraded  Neuroptera,  and  noticed  their  resemblance  to  the  larvae 
of  Perla,  Ephemera,  an^  other  Neuroptera,  such  as  Rhaphidia  and 
-Panorpa,  regarding  them  as  standing  ^^  in  the  same  relation  to  the 
rest  of  the  Neuroptera  [in  the  Linnsean  sense],  as  the  flea  does  to 
the  rest  of  the  Diptera,  or  the  lice  and  Thrips  to  the  higher  Hem- 
iptera." 

Aifter  having  studied  the  Thysanura  enough  to  recognize  the 
great  difficulty  of  deciding  as  to  their  affinities  and  rank,  the  writer 
does  not  yet  feel  prepared  to  go  so  far  as  Dana  and  Lubbock,  for 
reasons  that  will  be  suggested  in  the  following  brief  account  of 
the  more  general  points  in  their  structure,  reserving  for  another 
occasion  a  final  expression  of  his  views  as  to  their  classification. 

The  Foduridse,  so  well  known  by  name,  as  affording  the  scales 

-used  by  microscopists  as  test  objects,  are  common  under  stones 

and  wet  chips,  or  in  damp  places,  cellars,  and  about  manure  heaps. 

They  need  moisture,  and  consequently  shade.     They  abound  most 

in  spring  and  autumn,  laying  their  eggs  at  both  seasons,  though 

most  commonly  in  the  spring.     During  a  mild  December,  such  as 

'just  experienced,  they  may  be  found  in   abundance.     Nearly  a 

■i  dozen  species  were  found  on  the  grounds  of  the  Museum  of  the 
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Peabody  Academy,  afTording  ample  material  for  study  until  nearly 
Christmas  time,  and  again,  late  in  February.  About  a  hundred 
species  are  found  in  Europe,  and  nearly  a  quarter  of  that  number 
I  have,  with  the  aid  of  my  friend  Mr.  C.  A.  Walker,  observed  in 
this  country,  though  paying  little  attention  to  them  previous  to 
last  autumn. 

The  body  of  the  Foduras  is  rather  short  and  thick,  most  so  in 
Sm3*nthurus  (Fig.  26),  and  becoming  long  and  slender  in  Tomo- 
cerus  and  Isotoma.  The  segments  are  inclined  to  be  of  unequal 
size,  the  prothoracic  ring  sometimes  becoming  almost  obsolete,  and 
9ome  of  the  abdominal  rings  are  much  smaller  than  others ;  while 
in  Anura  and  Lipura,  the  lowest  forms  of  the  group,  the  seg- 
ments are  all  much  alike  in  size. 

The  head  is,  in  form,  much  like  that  of  certain  larvae  of  Neurop- 
tera.  The  basal  half  of  the  head  is  marked  off  from  the  eye-bear- 
ing piece  (epicranium)  by  a  V-shaped  suture  (Fig.  28,  head  of 
Degeeria),  and  the  insertion  of  the  antennae  is  removed  far  down 
the  front,  near  the  mouth,  the  clypeus  being  very  short;  thi^ 
piece,  so  large  and  prominent  in  the  higher  insects,  is  not  distinct- 
ly separated  by  suture  from  the  surrounding  parts  of  the  head, 
thus  affording  one  of  the  best  distinctive  characters  of  the  Podu- 
ridae.  The  eyes  are  situated  on  top  of  the  head  just  behind  the 
antennae,  and  are  simple,  consisting  of  a  group  of  from  five  to  eight 
or  ten  united  into  a  mass  in  Smynthurus,  but  separated  in  the  Po- 
duridae  (Fig.  41,  e,  eye  of  Anura).  The  antennae  are  usually 
four-jointed,  and  vary  in  length  in  the  different  genera.  The 
mouth-parts  are  very  difficult  to  make  out,  but  by  soaking  the  in- 
sect in  potash  for  twenty-four  hours,  thus  rendering  the  body 
transparent,  they  can  be  satisfactorily  observed.  They  are  con- 
structed on  the  same  general  type  as  the  mouth-parts  of  the  Neu- 
•  roptera,  Orthoptera,  and  Coleoptera,  and  except  in  being  degraded, 
and  with  certain  parts  obsolete,  they  do  not  essentially  differ.  On 
observing  the  living  Podura,  the  mouth  seems  a  simple  ring,  with  a 
minute  labrum  and  groups  of  hairs  and  spinules,  which  the  ob- 
server, partly  by  guess-work,  can  identify  as  jaws,  and  maxillae, 
and  labium.  But  in  studying  the  parts  rendered  transparent,  we 
can  identify  the  different  appendages.  Fig.  29  shows  the  common 
Tomocerua  plumbeus  greatly  enlarged,  and  as  the  mouth-parts  of 
the  whole  group  of  Poduras  are  remarkably  constant,  a  description 
of  one  genus  will  suffice  for  all.    The  labrum,  or  upper  lip,  is  sepa- 
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rated  by  a  deep  suture  from  the  clypeus,  and  is  trapezoidal  in  form. 
The  mandibles  and  maxillse  are  long  and  slender,  and  buried  in 
the  head,  with  the  tips  capable  of  being  extended  out  from  the 
ring  surrounding  the  mouth  for  a  very  short  distance.     The  man- 
dibles {mdj  Fig.  30)  are  like  those  of  the  Neuroptera,  Orthoptera 
and  Coleoptera,  in  their  general  form,  the  tip  ending  in  from  three 
to  six  teeth  (three  on  one  mandible  and  six  on  the  other),  while 
below  (Fig.  41,  md)  is  a  rough,  denticulated  molar  surface,  where 
the  food  seized  by  the  terminal  teeth  is  triturated  and  prepared  to 
be  swallowed.    Just  behind  the  mandibles  are  the  maxillse,  which 
^  are  trilobate  at  the  end,  as  in  the  three  orders  of  insects  above 
named.    The  outer  lobe,  or  palpus,  is  a  minute  membranous  tuber- 
cle ending  in  a  hair  (Fig.  31,  mp),  while  the  middle  lobe,  or  galea^ 
is  nearly  obsolete,  though  I  think  I  have  seen  it  in  Smynthums 
where  it  forms  a  lobe  on  the  outside  of  the  lacinia.    The  lacinia, 
or  inner  lobe  (Fig.  31,  Ic;  32,  the  same  enlarged),  in  Tomocenis 
consists  of  two  bundles  of  spinules,  one  broad  like  a  ruffle,  and  the 
other  slender,  pencil-like,  ending  in  an  inner  row  of  spines,  like 
the  spinules  on  the  lacinia  of  the  Japyx  and  Campodea,  and,  more 
remotely,  the  laciniae  of  the  three  orders  of  insects  above  referred 
to.    There  is  also  a  horay,  prominent,  three-toothed  portion  (Fig. 
31,  ^).    These  homologies  have  never  been  made  before,  but  they 
seem  natural,  and  suggested  by  a  carefhl  examination  and  com- 
parison with  the  above-mentioned  mandibulate  insects. 

The  spring  consists  of  a  pah*  of  three-jointed  appendages,  with 
the  basal  joint  soldered  together  early  in  embryonic  life,  while  the 
two  other  joints  are  free,  forming  a  fork.  It  is  longest  in  Smyn- 
thums and  Degeeria,  and  shortest  in  Achorutes  (Fig.  36,  6),  where 
it  forms  a  simple,  forked  tubercle ;  and  is  obsolete  -in  Lipura,  its 
place  being  indicated  by  an  oval  scar.  The  third  joint  varies  in 
form,  being  hairy,  serrate  and  knife-like  in  form,  as  in  Tomo-' 
cerus  (Fig.  30,  a),  or  minute,  with  a  supplementary  tooth,  as  in 
Achorutes  (Fig.  36,  c).  This  spring  is  in  part  homologous  with 
the  ovipositor  of  the  higher  insects,  which  originally  consists  of 
three  pairs  of  tubercles,  each  pair  arising  apparently  ftt>m  the 
seventh,  eighth,  and  ninth  (the  latter  the  penultimate)  segments 
of  the  abdomen  in  the  Hymenoptera.  The  spring  of  the  Podura 
seems  to  be  the  homologue  of  the  third  pair  of  these  tubercles,  and 
is  inserted  on  the  penultimate*  s^^ent.  This  comparison  I  have 
been  able  to  make  from  a  study  of  the  embryology  of  Isotoma. 
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Another  organ,  and  one  which,  so  far  as  I  am  aware,  has  been 
overlooked  by  previous  observers,  I  am  disposed  to  consider  as  an 
ovipositor.  In  the  genus  Achorutes,  it^may  be  found  in  the  seg- 
ment just  behind  the  spring-bearing  segment,  and  situated  on  the 
median  line  of  the  body.  It  consists  (Fig.  36)  of  two  squarish 
valves,  from  between  which  project  a  pair  of  minute  tubercles,  or 
blades,  with  four  rounded  teeth  on  the  under  side.  This  pair  of 
infinitesimal  saws,  remind  one  of  the  blades  of  the  saw-fly,  and  I 
am  at  a  loss  what  their  use  can  be  unless  to  cut  and  pierce  so  as  to 
scoop  out  a  place  in  which  to  deposit  an  egg.  It  is  homologous  in 
situation  with  the  middle  pair  of  blades  which  compose  the  oviposi- 
tor of  higher  insects,  and  if  it  should  prove  to  be  used  by  the 
creature  in  laying  its  eggs,  we  should  then  have  with  the  spring, 
an  additional  point  of  resemblance  to  the  Neuroptera  and  higher 
insects,  and  instead  of  this  spring  being  an  important  differential 
character,  separating  the  Thysanura  f^om  other  insects,  it  binds 
them  still  closer,  though  still  differing  greatly  in  representing  only 
a  part  of  the  ovipositor  of  the  higher  insects. 

But  all  the  Foduras  differ  firom  other  insects  in  possessing  a  re- 
markable organ  situated  on  the  basal  segment  of  the  abdomen. 
It  is  a  small  tubercle,  with  chitinous  walls,  forming  two  valves 
from  between  which  is  forced  out  a  fleshy  sucker,  or,  as  in  Smyn« 
thurus,  a  pair  of  long  tubes,  which  are  capable  of  being  darted 
out  on  each  side  of  the  body,  enabling  the  insect  to  attach  itself 
to  smooth  surfaces,  and  rest  in  an  inverted  position. 

The  eggs  are  laid  few  in  number,  either  singly  or  several  to- 
gether, on  the  under  side  of  stones,  chips,  or,  as  in  the  case  of  Is- 
GtOTMi  WcUkerii  Pack.,  under  the  bark  of  trees.  They  are  round, 
transparent.  The  development  of  the  embryo  of  Isotoma  in  gen- 
eral accords  with  that  of  the  Phr3'ganeid8e  and  suggests  the  near 
relationship  of  the  Thysanura  to  the  Neuroptera. 

Sir  John  Lubbock  has  given  us  an  admirable  account  of  the  in- 
ternal anatomy  of  these  little  creatures,  his  elaborate  and  patient 
dissections  filling  a  great  gap  in  our  knowledge  of  their  internal 
structure.  The  space  at  our  disposal  only  permits  us  to  speak 
briefly  of  the  respiratory  system.  Lubbock  found  a  simple  sys- 
tem of  trachese  in  Smynthurus  which  opens  by  ^^  two  spiracles  in 
the  head,  opposite  the  insertion  of  the  antennae,"  t.  e.,  on  the 
back  of  the  head.  (Von  Olfers  says,  they  open  on  the  prothorax.) 
Nicolet  and  Olfers  claim  to  hav^  found  trachese  in  several  lower 
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genera  (Orchesella,  Tomocerus,  and  Achorutes,  and  allied  genera), 
bat  Lubbock  was  unable  to  detect  them,  and  I  may  add  that  I 
have  not  found  them  either  in  living  specimens,  or  those  rendered 
transparent  by  potash,  though  careful  search  was  made  for  them. 
Having  given  a  hasty  sketch  of  the  external  aspect  of  the  Po- 
duras,  I  extract  from  Lubbock  a  synopsis  of  the  families  and 
genera  for  the  convenience  of  the  student,  with  the  names  of 
known  American  species,  or  indications  of  undescribed  native 
forms. 

SMYNTHUBID^. 

Body  globular  or  ovoid ;  thorax  and  abdomen  forming  one 
mass;  head  vertical  or  inclined;  antennse  of  four  or  eight  seg- 
ments.    Eyes  eight  on  each  side,  on  the  top  of  the  head.     Legs 

long  and  slender.     Saltatory  i^pendage  with  a  sup- 
plementary segment. 

SmyiUhurus  Latreille.  Antennae  four-jointed,  bent 

at  the  insertion  of  the  fourth,  which  is  nearl}^  as  long 

as  the  other  three,  and  appears  to  consist  of  many 

small  segments.     No  conspicuous  dorsal  tubercles. 

(In  this  country  Fitch  has  described  five  species :  S. 

arvcUia,  elegans^  hortensiSj  NovceboracensiSy  and  sig- 

nifer.    Fig.  26  represents  a  species  found  in  Maine.) 

myn  urus.         DicyHoma  Bourlet.     Antennae   eight-jointed,  five 

before,  three  after  the  bend.      Two  dorsal  tubercles  on  the  ab- 

domcn. 

Papiriua  Lubbock.  *  Antennae  four-jointed,  without  a  well- 
marked  elbow,  and  with  a  short  terminal  segment  oflTering  the 
appearance  of  being  many-jointed. 

PODURID^. 

This  family  comprises  those  species  of  the  old  genus  Fodura,  in 
which  the  mouth  has  mandibles  [also  maxillae  and  a  labium],  and 
the  body  is  elongated,  with  a  more  or  less  developed  saltatory  ap- 
pendage at  the  posterior  extremity. 

Orchesella  Templeton.     Segments  of  the  body  unequal  in  size, 

*  Lubbock  considers  that  Papiriua  should  be  )>laced  in  a  distinct  fhmily  ftom 
Smynthurus,  because  it  wants  tracheae.  Their  presence  or  absence  scarcely  seems  to 
as  to  be  a  family  character,  as  they  are  wanting  in  the  Podnridn,  and  are  not  essential 
to  the  life  of  these  animals,  while  in  other  respects  Piipirius  differs  but  slightly  from 
Smynthurus. 
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more  or  less  thickly  clothed  by  clubbed  hairs.    Antennie  long, 
sLx-jointed.     Eyes  six  in  number  on  each  side,  arranged  in  the 
form  of  an  S.     (One  or  two  beautiful  species  live  about  Salem.) 
Degeeria  Nicolet.     Segments  of  the  body  unequal  in  size,  more 
Fig.  27.  or  less  thickly  clothed   by  clubbed  hairs.     An- 

tennae longer  than  the  head  and  thorax,  filiform, 
four-jointed.  Eyes  eight  in  number,  on  each  side 
of  the  head.  (Two  species  are  figured  on  PI.  1, 
figs.  2-5.  Fig.  27  represents  a  species  found  in 
Salem,  Mass.,  closely  allied  to  the  European  D. 
nivalis.  Fig.  28,  head  of  a  Degeeria,  showing 
the  parts  of  the  head.  Five  species  are  already 
known  in  New  England.) 

Seira  Lubbock.     Body   covered  with  scales. 

Antennse    four-jointed ;    terminal    segment    not 

ringed.      Eyes  on  a  dark  patch.     Thorax  not 

projecting  over  the  head.     Abdominal  segments 

^*****'**'         unequal. 

Templetonia  Lubbock.     Segments  of  the  body  snbequal,  clothed 

by  clubbed  hairs,  and  provided  with  scales.     Antennse  longer  than 

the  head  and  thorax,  five-jointed,  with  a  small  basal  segment,  and 

with  the  terminal  portion  ringed. 

Isotoma  Bourlet-(Z>e«ona  Nicolet).  Four  anterior  abdominal 
segments  subequal,  two  posterior  ones  small ;  body  clothed  with 
simple  hairs,  and  without  scales.    Antennse  four-  rig.  28. 

jointed,  longer  than   the   head ;    segments  sub-   i    \  /  j 

equal.      Eyes   seven  in   number   on  each   side,    \^  --"^  ^^ 
arranged  in  the  form  of  an  S.     (Three  species 
are  found  in    Massachusetts,   one  of   which  is 
figured  on  PI.  1,  figs.  6,  7.) 

To7noceru8  Nicolet.  Abdominal  segments  une- 
qual, with  simple  hairs  and  scales.  Antennse 
very  long,  four-jointed,  the  two  terminal  segments 
ringed.  Eyes  seven  in  number  on  each  side.  (The  European  T. 
plumbea  Linn.,  Podura  plumbea  of  authors,  is  one  of  our  most 
common  species.  Fig.  29,  greatly  enlarged,  copied  fV'om  Temple- 
ton  ;  fig.  30,  side  view,  see  also  fig.  31,  where  the  mouth-parts  are 
greatly  enlarged,  the  lettering  being  the  same,  md,  mandibles; 
mx,  maxillae ;  mp,  maxillary  palpus ;  Ib^  labium  ;  (p,  labial  palpus ; 
Ic,  lacinia ;  (/,  portion  ending  in  three  teeth ;  2,  lobe  of  labium ;  ap, 
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Fig.  20. 
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Fig.  32. 


Tomocerus  Plumbcus. 
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ventral  racking  disc ;  the  dotted  lines  passing  through  ttie  body 

represent  the  course  of  the  intestine ;  b,  end  of  tibia,  showing  the 

tarsus,  with  the  claw,  and  two  accessory  spines ;  a,  third  joint  of 
Fig.  (4.  the  spring.    Fig.  32,  lacinia  of  maxilla 

greatly  enlarged.  Fig.  33,  different 
forms  of  scales,  showing  the  great  vari* 
ation  in  size  and  form,  the  narrow 
ones  running  into  a  linear  form,  be- 
coming hairs.  The  markings  are  also 
seen  to  vaiy,  showing  their  unreliable 
character  as  test  objects,  unless  a 
single  scale  is  kept  for  use.) 

Lepidoqfrtua    Bourlet.      Abdominal 
segments   unequal,   with  simple  hairs 
and     scales.       Antennee     long,     four- 
jointed.      Eyes    eight  in    number   on 
LeptdDcjrriDi  iibiaio.  each  side.      (Fig.   34,  L.  albinos,  an 

European  species,  fVom  Ilardwicke's  "  Science  Gossip."    Fig.  35,  a 

scale.     Two  species  in  New  England.) 

Podura.      Abdominal  segments  subeqnal.    Hairs   simple,  no 

scales.    Antennse  four-jointed,  shorter  than  the  head.     Eyes  eight 

in  number  on  each  side.     Saltatory  appendage  of  moderate  length. 
Achorutea  Templeton.      Abdominal  segments   subequal.      An- 

tennie  short,  four-jointed.    Eyes  eight  in  number  on  each  side. 

Saltatory  appendi^  quite  short. 
Fig.  36  represents  a  species  of  this  genus  very  abundant  under 

the  bai^  of  trees,  etc.,  in  New  England.    It  is  blackish  lead  color ; 

a,  end  of  tibia  bearing  a  tenant  hair,  with  the  n^.  x. 

tarsal  joint  and  large  claw ;   b,  spring ;    o,  the 

third  joint  of  the  spring,  with  the  little  spine  at 

the  base ;    flg.  37,  the  supposed  ovipositor ;  a, 

the  two  blades  spread  apart ;  6,  side  view.     The 

mouth-parts  in  this  genus  are  much  as  in  Tomo- 

ceras,  the  mazillse  ending  in  a  lacinia  and  palpus.  I 
The  two  remaining  genera,  Lipnra  and  Anura, 

are   placed   in  the    "family"    Lipuridie,   which 

have  no  spring.     Lubbock  remarks  that  "this 

family  contains  as  yet  only  two  genera,  Lipura  (Burmeister),  in 

which  the  mouth  is  composed  of  the  same  parts  as  those  in  the 

preceding  genera,  and  Anura  (Gervaie),  in  which  the  mandibles 
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and  maxillae  disappear."  Our  common  white  Lipura  is  the  Euro- 
pean L,  fimetaria  Linn.  (fig.  38,  copied  from  Lubbock).  The 
site  of  the  spring  is  indicated  by  an  oval  scar. 

Fig.  39  represents  a  common  species  of  Anura  found  under 
stones  between  tide  marks  at  Nantucket.  Compared  with  Acho- 
rutes,  the  body  is  rather  longer  and  slenderer  and  more  hairy,  while 
the  front  of  the  head  is  much  prolonged,  almost  forming  a  beak. 
The  legs  (fig.  40)  end  in  a  large,  long,  curved  claw.     On  examin- 


Fig.  36. 


Fig.  37. 


Fig.  38. 


Aohorates. 


Llpara  flmetmrU. 


ing  specimens  soaked  in  potash,  I  have  found  that  the  mouth-parts 
(fig.  41 ,  md,  mandibles ;  mx^  maxillae ;  6,  eyes,  and  a  singular  ac- 
cessory group  of  small  cells,  which  have  not  been  noticed  hereto- 
fore as  far  as  I  am  aware)  are  exactly  like  those  of  Achorutes  and 
Lipura.  The  mandibles,  like  those  of  other  Poduras,  end  in  from 
three  to  six  teeth,  and  have  a  broad,  many-toothed  molar  surface 
below.  The  maxillae  end  in  a  tridentate  lacinia  as  usual,  though 
the  palpi  and  galea  I  have  not  yet  studied. 

For  the  reason  that  I  can  find  no  valid  characters  for  separa- 
ting these  two  genera  as  a  family  from  the  other  Poduras,  I  am  in- 
clined to  think  that  they  form,  by  the  absence  of  the  spring,  only 
a  sub-division  (perhaps  a  sub-family)  of  the  Poduridae. 

The  best  way  to  collect  Poduras  is,  on  turning  up  the  stick  or 
stone  on  the  under  side  of  which  they  live,  to  place  a  vial  over 
them,  allowing  them  to  leap  into  it;  they  may  be  incited  to 
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leap  bj  pushing  a  needle  under  the  vial.  They  may  also  be  col- 
lected by  a  bottle  with  a  sponge  saturated  with  ether  or  chloro- 
form. They  may  be  kept  alive  in  vials  for  weeks  by  keeping 
moist  slips  of  blotting  paper  in  the  vial.  In  this  way  I  have  kept 
specimens  of  Degeeria,  Tomocerus  and  Orchesella,  from  the  middle 
of  December  till  late  in  January.     During  this  time  they  occa- 


Fig.  41. 


Fig.  39. 
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md 
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Anura. 

sionally  moulted,  and  T.  plumbea^  after  shedding  its  skin  eat  it  up 
within  a  few  hours.  Poduras  feed  ordinarily  on  vegetable  matter, 
such  as  dead  leaves  and  growing  cryptogamic  vegetation. 

These  little  creatures  can  be  easily  preserved  In  a  mixture  of 
whiskey  and  glycerine,  or  pure  whiskey,  though  without  the  glyc- 
erine the  colors  fade.  The  writer  would  be  thankful  for  specimens 
both  of  Poduras  and  Lepismas,  for  study. 


REVIEWS. 

Muscular  Homologies.* — It  is  now  nearly  a  century  (1774) 
since  Yicq  d'  Azyr  made  the  first  detailed  comparison  between  the 
anterior  and  posterior  limbs ;  in  doing  which  he  was  truly  said  to 
have  '^founded  a  new  kind  of  comparative  anatomy  involving  a 
study  of  the  relations  which  exist  between  different  parts  of  the 
body  of  the  same  animcU"  .  His  special  method  of  comparison  was 
very  defective  and  has  been  followed  by  few ;  but  his  general  idea 
of  the  limbs  as  similar  and  parallel  parts  which  repeat  each  other 
in  a  serial  manner  one  behind  the  other,  has  been  adopted  by 
nearly  all  those  who  have  since  examined  the  subject ;  the  excep- 
tions being  Gerdy,  Foltz,  Wyman,  and  three  of  the  latter's 
pupils,  Folsom,  Cones,  and  the  writer  of  this  notice ;  all  these 
have  recognized  a  symmetrical  relation  between  the  anterior  and 
posterior  regions  of  the  body  and  the  limbs,  which  was  first 
clearly  and  impartially  discussed  by  '^  the  most  accomplished  as 
well  as  the  most  distinguished  anatomist  of  this* country," f  three 
years  before  the  present  series  of  papers  began  to  appear. 

Dr.  Coues's  first  paper  is  occupied  with  a  very  clear  and  intelligi- 
ble discussion  of  the  general  ideas  involved  in  the  subject ;  clear, 
that  is,  to  those  who  are  already  familiar  with  the  "tools  of 
thought*'  peculiar  to  this  department  of  knowledge,  which  is  some- 
times, with  a  shade  of  derision,  called  "transcendental"  anatomy ; 
Dr.  Coues  accepts  the  adjective  in  so  far  as  it  expresses  "  the  tran- 
scendent importance  of  investigations  that  can  alone  bring  order 
out  of  a  chaotic  mass  of  observed  facts,  and  make  a  philosophy  of 
anatomy  possible."  There  was  some  ground  for  the  ridicule 
heaped  upon  Oken  and  Cams  and  St.  Ililaire,  who  were  the  pio- 
neers in  this,  till  then  unbroken,  wilderness  of  homologies ;  no 
wonder  the  marvellous  things  which  they  for  the  first  time  beheld, 
so  charmed  and  excited  them  that  they  became,  as  it  were,  intoxi- 

• 

*Antero-po8terior  Symmetry,  with  espeoial  reference  to  the  Mnsclei  of  the  Limbs. 
By  Elliott  Coues,  A.M.,  M.D.,  Ph.D.,  Assistant  Surgeon  United  States  Army.  The  Med- 
ical Record,  N.  Y.,  June  let,  July  Ist,  July  15th,  August  I6th,  September  Ist,  October 
Ist,  October  ISth,  1870. 

t  On  Symmetry  and  Homology  in  Limbs.  By  Jeffi-Ies  Wyman.  Proc.  Bost.  Soc.  Nat. 
Hist.,  June,  1867. 
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cated  with  new  ideas,  and  painted  what  they  saw  in  fantastic  and 
impossible  shapes;  even  in  later  times  there  is  much  that  is 
apparently  if  not  really  fanciftil  in  the  views  of  the  great  English 
anatomist,  whose  archetype  skeleton  made  each  man  a  '^  potential 
Briareus  as  to  limbs,"  and  it  is  doubtless  true  that  other  cultiva- 
tors of  this  field  of  anatomy  have  become  so  entangled  in  the  com- 
plicated machinery  of  their  own  devising,  as  to  see  in  the  fhiitlul 
soil  only  stones  to  be  cast  out,  stumps  to  be  uprooted  and  streams 
of  error  to  be  turned  from  their  channels ;  all  of  them  facts,  for 
which  "  so  much  the  worse  if  they  do  not  accord  with  my  theory." 

But  the  last  ten  years  have  brought  new  laborers  into  the  har- 
vest ;  crude  anatomical  speculations  have  been  gradually  corrected 
by  the  severe  criteria  of  embryology,  and  such  men  as  Gegenbauer 
in  Grermany,  Cleland  and  Flower,  Huxley  and  Humphl*ey,  Mivart 
and  Parker*  in  England,  are  careftilly  reviewing  all  previous 
works  and  sifting  the  grains  of  truth  from  the  Okenian  chaff.  In- 
deed, the  science  of  homologies  now  fills  more  or  less  space  in 
every  anatomical  periodical,  and  here  in  America  we  are  encour- 
aged to  this  kind  of  research  not  only  by  the  general  bearing  of 
the  works  of  Agassiz,  Dana,  and  Wyman,  but  in  particular  by  the 
paper  on  *' Symmetry  and  Homology,"  above  named. 

In  his  second  paper,  Dr.  Coues  considers  the  symmetrical 
homology  of  the  bones  of  the  limbs  and  adopts  the  determinations 
of  Prof.  Wyman  with  queries  respecting  the  correspondence  of  the 
shoulder  and  pelvic  girdles ;  a  subject  which  now  demands  careful 
revision  in  the  light  of  Parker's  splendid  monograph,  f  The  most 
important  of  these  determinations  is  one  upon  which,  in  fact,  the 
whole  matter  rests,  or  which  rather  expresses  the  result  of  the  en- 
tire investigation,  viz. :  that  the  little  finger  (minimus)  is  the 
symmetrical  homologue  of  the  great  toe  (hallux  or  protos),  on 
the  ground  of  their  relative  position  upon  the  inner  borders  of 
hand  and  foot  respectively,  when  the  former  is  supinated  and 
brought  into  its  more  normal  position. 

That  this  is  the  true  morphological  way  of  comparing  the  hand 
and  the  foot,  and  that  the  difference  in  the  numericcU  compoaition 
of  the  thumb  and  little  toe  would  be  of  very  little  morphological 
consequence,  even  were  it  constant  in  the  vertebrates,  was  first,  so 

*Tbe  Ute  Prof.  Ooodsir  devoted  much  time  to  morphological  Inrestfgattons. 
tStmctare  and  development  of  the  Shoalder-gfardle  and  Sternum.    W.  Kltehen  Par* 
ker«    Bay  Society,  1868. 
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far  as  we  know,  insisted  upon  by  the  writer  of  this  notice  in  a 
brief  communication  in  1866*  which  Dr.  Cones  appears  not  to 
have  seen ;  we  allude  to  it  here  from  our  sincere  conviction  that 
the  recognition  by  anatomists  of  the  morphological  inconsequence 
of  numerical  composition  as  compared  with  relative  normal  position 
will  not  only  aid  the  solution  of  many  other  problems  in  homolosrv* 
but  will  especially  enable  us  to  remove  what  Professor  Wyman,  as 
late  as  1867, f  regards  as  "the  greatest  difficulty  in  the  way"  of 
those  who  adopt  a  symmetrical  homology  of  the  limbs. 
»  The  third  paper  opens  as  follows :  "  From  what  has  preceded,  it 
is  evident  that  corresponding  muscles  are  to  be  sought  upon  anti- 
typically  (or  symmetrically)  correlated  aspects  of  the  limbs,  and 
determined  mainly  by  relation ; "  but  the  difficulties  found  in  the 
application  of  the  principle  to  the  bones  are  increased  tenfold  by 
the  complexity  of  the  muscular  apparatus,  and,  at  the  outset,  the 
author  is  forced  to  admit  the  present  impossibility  of  making  sat- 
isfactory determinations  of  the  muscles  acting  upon  the  humerus 
and  the  femur ;  the  triceps  humeralisy  however,  and  the  quadriceps 
femorcUis  are  seen  to  be  homologous  in  the  light  of  symmetry^  even 
more  clearly  than  they  have  been  previously  with  the  common  idea 
of  serial  homology ;  Owen  and  Goodsir,  being  apparently  the  only 
anatomists  who  have  denied  this  correspondence. 

The  outer  and  inner  ham-string  muscles  give  much  trouble  both 
on  account  of  their  number  and  their  origin  from  the  pelvis,  and  Dr. 
Coues  finds  himself  obliged  to  dissent  from  previous  determinations 
of  their  relation  to  the  two  flexor  muscles  of  the  fore-arm  (biceps 
and  brachialis  arUicus)  ;  his  discussion  of  the  homologies  of  these  * 
muscles  and  of  the  j^oplitoeus^  and  that  respecting  the  latissimus 
dorsij  and  the  supinator  longus,  are  admirable  examples  of  pure 
morphological  argument,  and  while  the  reviewer  is  not  yet  fully 
convinced  of  the  correctness  of  the  conclusions  upon  these  and 
other  mooted  points,  he  is  ready  to  acknowledge,  that  the  general 
presentation  of  the  muscular  homologies  is  far  more  ably  and  fairly 
presented  in  this  series  of  papers  than  in  the  memoir  {  to  which 
their  author  so  kindly  refers  ;  which,  by  the  way,  like  most  theses 
of  anatomical  beginners,  attempted  to  cover  too  much  ground,  and 
really  accomplished  only  one  thing,  the  statement  of  the  law  of 

*  On  a  Cat  with  Supernumerary  Digits.   Proc.  Boat.  Soc.  Nat.  Hist.,  May  16Ui,  1886. 

t  Op.  cit.  p.  270. 

$On  Morphology  and  Teleology.    Mem.  Boat.  Soc.  Nat.  Hist.,  vol.  1. 
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long  "  and  "  short "  muscles.  Dr.  Coues  alludes  in  several  places 
to  the  necessity  of  distinguishing  between  single  muscles  or  muscu- 
lar organs  in  different  animals,  and  the  muscular  ^^  morphological 
integers  "  which  really  ought  to  be  determined  before  any  final  de- 
cision can  be  reached  respecting  sj'mmetrical  homologies  in  the 
muscular  system.  He  recognizes  the  fallacy  of  conclusions  drawn 
from  the  structure  of  that  singular  animal,  man,  who  is  in  one 
place  described  ^'  as  the  only  true  biped ;  no  brute  has  such 
shoulder-pads,  no  brute  such  buttocks."  He  accepts  the  re- 
viewer's suggestion*  that  the  present  Jlexores  and  extensorea  carpi 
are  morphologically  extensorea  andflexorea  respectively.  He  also 
adopts  the  opinion  of  Wyman  and  others,  that  the  patella  is  a 
"  Sesamoid"  bone ;  but  he  unfortunately  also  adopts  unquestioned 
the  Owenian  theories  of  the  vertebrate  skull,  and  the  morpho- 
logical  position  of  the  scapular  arch,  which  are  now  to  be  regarded 
as  doubtful,  if  not  altogether  disproven. 

We  have  not  space  here  for  a  detailed  account  of  the  author's 
determinations ;  the  result  of  the  investigation  may  be  given  in  his 
own  words :  "  few  muscles  have  not  been  shown  to  have  con-ela- 
tives  in  the  opposite  limb ;  of  some  of  these  now  seeming  to  have 
none,  coiTelatives  will  probably  be  found ;  some  of  the  correspond- 
ences here  laid  doWn  are  obscure  or  doubtftil ;  some  others  are 
provisional,  subject  to  fhrther  revision ;  most  are  demonstrably 
symmetrical,  and  have  been  demonstrated  so  to  be." 

We  would  call  attention  to  the  very  apt  and  striking  compari- 
sons often  made  by  the  author ;  as,  for  instance,  when  the  stunted 
caudal  segments  are  styled  "  larval "  vertebrse,  and  the  cranial 
segments  "  neural  imaginea.** 

But  there  are  a  few  matters  of  general  interest  connected  with 
these  papers  which  ought  not  to  pass  unnoticed.  First,  they  ap- 
pear in  a  strictly  medical  journal,  and  this  may  pave  the  way  for 
didcussions  which  must  aid  both  the  practitioner  and  the  morpholo- 
gist ;  for  the  principles  of  symmetry  have  already  been  shown  to 
underlie  many  of  the  phenomena  of  disease  in  men  and  animals ; 
and  there  must  be  constantly  occurring  cases  which  will  illustrate 
and  confirm  or  correct  the  ideas  drawn  from  pure  anatomy.  Sec- 
ond, the  papers  themselves-  evince  a  closeness  of  anatomical  obser- 
vation and  a  logical  power,  which  promise  well  for  the  future  of 

*  CompanitiTe  Myology  of  the  Chimpanzee.    Bost.  Jpnr.  Nat.  Hist.    1861.    p.  363. 
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philosophical  anatomy  in  America.  And  third,  these  papers  are 
absolutely  free  fh)m  covert  flings  and  sarcasms  at  opposing  theo- 
ries, and  their  author  has  done  ample  justice  to  the  labors  of  those 
whose  works  he  has  employed ;  we  must  regret  the  lack  of  refer- 
ence to  other,  and  later  papers  upon  limb-homologies,  especially 
those 'in  the  'Moumal  of  Anatomy  and  Physiology."  But  this  was 
to  some  extent  unavoidable  with  one  who  is  serving  in  the  army, 
and  is  at  least  atoned  for  in  one  way  by  the  assiduity  with  which 
the  author  has  made  dissections  of  animals  which  he  could  pro- 
cure. * 

This  hasty  notice  has  done  scant  Justice  to  Dr.  Coues's  work. 
Let  us  urge  upon  all,  who  are,  or  wish  to  be  interested  in  the  study 
of  homology,  to  read  this  series  of  papers ;  we  hope  before  long 
to  publish  elsewhere  f  a  more  complete  review  of  these  productions 
of  our  morphological  brother;  to  include  therewith  a  notice  of 
the  remarkable  paper  of  Professor  Wyman,  who  is  in  limb-homol- 
ogies  our  common  progenitor ;  to  add  some  suggestions  respecting 
terminology  as  to  both  the  objects  of  our  study,  and  the  ideas  in- 
volved therein ;  to  indicate  as  far  as  possible,  the  various  minor 
problems  which  will  occupy  us  for  the  half  century  prior  to  the 
probable  acceptance  of  these  views  by  all  anatomists ;  and  finally, 
to  append  a  list  of  all  works  and  papers  bearing  upon  the  question 
of  the  homology  of  the  anterior  and  posterior  limbs  of  vertebrate 
animals. — B.  G.  Wilder. 

Forms  of  Animal  Life.  X — In  its  plan,  arrangement,  and  the 
great  mass  of  details  and  its  useful  illustrations,  this  work  on  com- 
parative anatomy,  is  the  most  convenient  manual  we  now  have  in 
the  English  language.  Were  we  going  away  from  libraries,  for  a 
sojourn  by  the  sea-side  to  pursue  anatomical  studies,  we  should 
take  with  us  Gegenbaur's  incomparable  "  Grunziige  der  Vergleich- 
enden  Anatomic"  (Principles  of  Comparative  Anatomy),  Huxley's 
"  Introduction  to  the  Classification  of  Animals,"  and  his  "  Ele- 
mentary Lessons  in  Physiology,"  but  if  deprived  of  these,  and 
one  book  was  to  do  the  work  of  all,  our  choice  would  be  Professor 
Rolleston's  excellent  compendium. 

*The  OpoBsnm  and  the  Omithorhyncas,  among  others,  have  reoelvod  Dr.  Cones's  at> 
tentlon  and  were  especially  useful  in  this  particular  line  of  research. 

t  American  Journal  of  Science  and  Arts. 

X  Forms  of  Animal  Life.  Being  Outlines  of  Zoological  Classifloatlon  based  upon  Ana- 
tomical Investigation  and  illustrated  by  Descriptions  of  Specimens  and  of  Fignres. 
By  George  Bolleston.    Oxford,  1870.    8vo.    pp.  dxviii,  S68. 
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We  miss  a  chapter  giving  directions  to  the  beginner  in  the  diffi- 
cult art  of  dissection.  A  figure  to  accompany  the  explanation  of 
the  parts  of  the  skeleton  of  a  rat  in  order  to  illustrate  the  verte- 
brate skeleton,  would  also  add  to  the  value  of  the  manual. 

The  classification  is  mostly  taken  from  the  anatomical  system 
of  the  Germans.  In  a  lineal  arrangement,  such  as  the  author  is 
obliged  to  adopt  in  a  book,  the  Mollusca  follow  the  Yertebrata, 
then  succeed  the  third  sub-kingdom,  Arthropoda;  the  fourth, 
Vermes;  the  fifth,  Echinodermata ;  the  sixth,  Coelenterata ;  and 
the  seventh  and  last.  Protozoa. 

In  looking  over  the  chapter  on  Arthropoda  (Insects  and  Crusta- 
cea) we  find  some  things  to  criticise.  The  Cladocera  are  spoken  of 
on  p.  cv.  as  a  ^^  family."  By  some  naturalists  6f  high  standing, 
such  as  Claus  and  others,  this  group  is  considered  as  a  suborder. 
On  p.  cix.  where  certain  larvse  of  insects  are  mentioned  as  having 
the  digestive  canal  ^'  aproctous,"  we  might  add  that  the  larva  of 
Stylops  has  the  intestine  ending  in  a  blind  sac.  On  p.  112  it  is 
stated  that  the  ^^  telson,  or  terminal  so-called  segment  of  the  crus- 
taoea  does  not  appear  to  possess  the  characteristics  of  a  true  seg- 
ment." In  Limulus,  the  ninth  segment  of  the  abdomen,  well 
marked  in  the  embryo,  forms  the  caudal  spine,  or  telson.  It  is 
a  small  thing  to  criticise,  but  throughout  the  work  all  the  specific 
names,  with  very  rare  exceptions,  begin  with  a  capital ;  thus 
marring  the  typography  of  the  book. 

Bee  Culture.*  —  Mr.  Adair  has  succeeded  in  collecting  for  his 
annual  a  number  of  articles  by  our  leading  apiarians  comprising 
much  valuable  information,  both  to  bee  keepers  and  to  students  of 
animal  psychology.  A  proof  of  this  is  seen  in  the  first  article  by 
Vogel  (which  we  reprinted  on  p.  17),  which  contains  so  much  bear- 
ing on  the  theory  of  evolution,  and  the  principles  of  breeding. 

No  art  has  profited  more  from  the  most  abstruse  researches  of 
purely  scientific  men,  than  the  art  of  bee  keeping.  Ruber's  hive, 
the  prototype  of  all  our  modem  hives,  was  constructed  by  that 
philosopher,  solely  that  he  might  the  better  watch  the  habits  of 
bees  to  gratify  his  wonderful  desire  for  knowledge  for  its  own 
sake.  The  discovery  of  Parthenogenesis  by  Siebold  and  Berlepsch 
was  a  purely  scientific  one,  but  of  the  greatest  value  in  the  art  of 

•  AiinAls  df  Bee  Culture  for  1870.   A  Bee  Keepers'  Tear  Book.   B.  L.  Adair,  editor. 
XfOnlsTille,  K7.,  1070.    Sro.    pp.Oi,   SO  cents. 
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raising  bees.  VogeFs  article  shows  how  much  the  future  of  bee 
keeping  depends  on  the  application  of  physiological  knowledge, 
obtained  by  the  most  difficult  and  abstruse  experiments.  So  much 
is  said  by  "  practical "  men  of  the  futility  of  studying  bugs,  or 
cutting  up  dead  or  dried  plants,  or  the  cruelties  of  vivisection,  or 
of  "  scientific  toys,"  such  as  the  microscope  or  spectroscope,  that  a 
reminder  of  what  the  world  owes  to  the  scientific  recluse,  is  natu- 
rally suggested. 

In  some  remarks  on  "  Apicultural  Progress  "  Mr.  Elisha  Gallup, 
contrasting  the  abundant  bee  literature  of  the  present  year  with  the 
dearth  of  bee  books  in  1846,  says  "  we  now  have  three  monthly 
journals :  the  American  Bee  Journal,  the  Illustrated  Bee  Journal, 
the  Bee  Keepers'  Journal,  the  Annals  of  Bee  Culture  [under  re- 
view] ;  while  there  is  "  scarcely  an  agricultural  paper  of  any  not^ 
in  the  land,  that  has  not  its  bee  department,  and  all  are  edited  with 
truthfulness  and  ability."  Mr.  Charles  Dadant  in  a  "Glance  at 
European  Bee  Culture,"  after  reviewing  its  progress  in  France, 
Italy  and  Switzerland,  says :  "  As  for  Germany,  it  would  take  a 
book  to  record  all  the  improvements,  inventions  and  discoveries 
made  in  that  country  in  the  last  fifteen  years ;  suffice  it  to  say, 
that  in  1868,  there  appeared  four  hundred  and  twelve  pTublications 
on  bee  culture  in  Germany.  This  would  show  that  Germany  is 
now  the  most  advanced  country  in  Europe  in  theoretical  bee  cul- 
ture ;  but  in  practical  bee  culture,  it  is  safe  to  say  that  Young 
America  is  ahead  of  all." 

Regarding  the  enemies  of  the  bee,  other  than  insects,  Professor 
A.  J.  Cook  says :  — 

"'Insectivorous  birds  also  —  chief ^f  which  in  this  case  is  the 
King-bird  (Tyrannus  Carolinensis)  —  are  ever  on  the  alert  to  take 
the  home-returning  bees.  Nor  do  they  capture  only  drones,  for 
we  have  seen  their  stomachs  full  to  repletion  of  the  little  workers. 
We  ought  not  to  kill  these  birds,  for  from  their  insectivorous 
habits,  they  are  of  invaluable  aid  to  the  farmer.  If  the  apiar}^  is 
in  a  grove,  as  it  should  be  if  possible,  these  bee-martins  will  be 
seen,  on  a  tree  or  bush,  to  sit  and  perch,  and  do  something  else  ;  for 
who  has  not  seen  them  dart  for  the  passing  insect,  with  unemng 
aim  ?  and  certainly  the  bees  coming  home  to  a  hive  high  ft'om  the 
ground  would  be  more  apt  to  become  the  victims  of  these  rapa- 
cious gourmands. 

"  But  some  of  our  readers  have  been  thinking  of,  and  fearing  toads 
ever  since  commencing  to  read  this  article.  Now,  as  we  claim  a 
firm  friendship  for  the  toad,  loving  to  watch  him  in  our  room  and 
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garden,  as  he  throws  out  his  slender  tongue  with  lightning  quick- 
ness, taking  in  the  thieving  insects  which  rob  us  of  our  delicious 
fruits,  we  love  to  speak  a  word  in  his  defence.  From  our  observa- 
tions, we  deduce  the  following:  Toads  usually  seize  those  bees 
which  fall  to  the  ground ;  so  it  is  the  freighted  honey-gatherer, 
which  aims  amiss  for  the  alighting  board,  and  thus  falls  to  the 
ground,  that  is  entombed  in  the  stomach  of  his  Toadship.  So  from 
what  we  have  already  said,  we  believe,  despite  the  opinion  of  some 
of  our  best  apiculturists,  that  it  is  the  bees  in  hives  high  from  the 
ground  which  suffer  from  his  Batrachian  majesty." 

On  the  subject  of  breeding  in-and-in,  Mr.  E.  Gallup  tells  us 
that  in  "  three  cases  he  has  known  bees  to  be  bred  in-and-in  with- 
out any  cross  from  other  stocks,  until  they  became  mere  dwaifs, 
and  entirely  ceased  to  swarm,  or  be  of  any  profit  to  their  owner.*' 

At  the  meeting  of  the  German  bee  keepers  at  Nuremburg,  Dr. 
PoUman  exhibited  a  collection  of  bees  illustrative  of  their  natural 
historj'.^  "It  was  composed  of  two  boxes,  containing  workers, 
queens,  and  drones  of  the  different  kinds  of  bees,  such  as  black, 
Italian,  Greek,  EgyptiSLUj  etc.,  and  of  different  parts  of  the  bodies 
of  bees,  hermaphrodites,  insects  hostile  to  bees,  scales  of  wax  of 
all  sizes,  broods,  foul  broods,  combs,  &c." 
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Climbing  Fern. — The  beautiful  Climbing  Fern  {Lygodium  pal- 
mcUum)  exists  and  flourishes  in  its  wild  state  within  the  borders 
of  "  old  Essex."  The  writer  discovered  this  rare  and  attractive 
plant  in.  18C9,  while  exploring  "Lynn  Woods"  in  the  vicinity  of 
the  famous  "  Penny  Bridge."  The  locality  of  its  haunt  is  within 
the  limits  of  Saugus,  and  not  far  from  that  romantic  spot  known 
as  the  Pirates'  Glen.  Specimens  have  been  obtained  having  a 
stalk  or  "vine"  nearly  four  feet  in  length.  As  the  climbing  fern 
is  one  of  the  most  rare,  graceful  and  attractive  plants  found  in 
this  countrj',  it  is  a  matter  of  satisfaction  to  know  that  we  have  it 
growing  in  our  woodland  valleys.  This  fern  has  been  found, 
though  rarely,  in  Florida,  Kentucky  and  Massachusetts.  In  Vir- 
ginia it  is  often  seen,  and  it  has  been  found  in  several  localities 
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between  that  state  aud  our  own.  Some  very  fair  specimens  have 
been  obtained  in  Concord,  not  far  fh)m  Thoreau's  favorite  Walden 
woods.  At  East  Windsor  Hill,  Conn.,  at  one  time  abundant  sup- 
plies were  obtained  for  decorative  purposes,  but  so  careless  were 
the  people  who  sought  this  dainty  ^^vine"  that  the  Legislature 
passed  an  act  forbidding  its  heedless  and  wanton  extermination. 
The  name  Lygodium  is  from  the  Greek  signifying  ./lea^t^  or  flexible; 
palmaJtum  suggests  the  resemblance  of  the  outlines  of  the  fronds 
to  an  outspread  hand.  Success  in  transplanting  the  ^^  Climbing 
Fern"  depends  much  upon  the  care  exercised  to  obtain  good  roots. 
Having  these,  little  complaint  will  be  made  of  the  diflSculty  at- 
tending the  culture  of  one  of  Nature's  daintiest  eccentricities. — 
Geo.  £.  Emery. 

PARAsrric  FuNOi  in  the  Human  Ear. — In  the  ^^  Bulletin  de  la 
Soci^te  Imperial^  des  Naturalistes  de  Moscou"  for  1870,  No.  1, 
Just  received,  is  a  paper  by  Dr.  Karsten  on  the  parasific  fUngi 
found  in  the  human  ear,  accompanied  with  beautiful  illustrations. 
The  author  confirms  the  statements  of  Hallier  and  other  previous 
observers,  that  when  the  spores  of  these  parasitic  fungi  are  sown 
elsewhere,  the  plants  which  result  from  them  assume  very  different 
forms,  according  as  the  substance  on  which  they  are  sown  is  rich 
or  poor  in  material  for  nutrition ;  and  that  fbngi  described  as  dis- 
tinct species,  or  even  as  belonging  to  different  genera,  are  merely 
different  genetic  forms  of  the  same  plant. — A.  W.  B. 

Red  Snow  in  Washington  Territory.  —  In  the  summer  of 
1858,  when  employed  on  the  survey  of  the  boundary  between  the 
Territories  of  the  United  States  and  those  of  Great  Britain  (the 
49th  parallel  of  north  latitude),  I  ascended  the  main  range  of  the 
Cascade  Mountains,  a  little  south  of  the  line  and  at  an  elevation 
of  about  6500  feet.  While  looking  for  a  camping  place,  one  of 
my  men,  with  an  expression  of  horror,  brought  me  a  handftil  of 
red  snow  which  he  had  picked  up  on  a  higher  neighbcuing  point, 
and  asked  what  it  was.  His  disgust  can  be  imagined  when  after 
inquiring  where  he  had  obtained  it,  I  eat  it.  Accompanying  him 
back  I  found  that  the  color  was,  so  to  speak,  "  sheeted "  over  a 
considerable  space  on  the  northern  side  of  a  point  of  rocks.  As 
it  lay  in  place,  it  was  of  a  pink  color,  beautifully  contrasting  with 
the  white  bank  on  which  it  lay.  Compressing  it  in  the  hand,  it 
gave  a  bloody  tint  to  the  water  which  oozed  from  it.    The  taste 
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seemed  somewhat  earthy.  I  had  no  other  means  of  examining  it 
than  a  pocket  lens,  under  which  the  coloring  matter  seemed  to  con- 
sist of  tadpole  shaped  bodies,  with  roimded  heads  and  attenuated 
tails,  perhaps  two  lines  in  length.  I  afterwards  met  with  the  same 
phenomenon  on  the  range  dividing  two  branches  of  the  head 
waters  of  the  Similkameen  mountains,  a  little  east  of  the  Cascades, 
and  at  the  height  of  about  6000  feet.  The  coloration  of  the  snow 
was  unequal  —  somewhat  in  bands  or  clouds,  or,  as  I  have  above 
expressed  it,  "sheeted,"  and  it  rarely  penetrated  above  a  few 
inches.  I  believe  this  is  the  first  notice  of  the  occurrence  of  the 
"red  snow"  within  the  territories  of  the  United  States. — George 

GiBBS. 

Fertilization  of  Fumariaoe^. — Professor  Hildebrand  of  Bonn 
contributes  to  Pringsheim's  "  Jahrbuch  fiir  wissenschaftliche  Bo- 
tanik"  for  1870,  a  continuation  of  his  observations  on  the  mode  of 
fertilization  of  different  races  of  plants,  referring  especially  to  the 
order  Fumariaceae.  He  finds  that  in  all  plants  belonging  to  this 
order  the  access  of  pollen  to  the  stigma  of  the  same  flower  is  unar 
voidable,  with  the  exception  of  Hypecoum,  in  which  the  stamens 
are  distinct.  In  the  genera  with  diadelphous  stamens  (Fumaria, 
Corydalis,  Dicentra,  etc.),  the  pollen  falls  immediately  on  to  the 
stigma,  which  is  in  close  proximity  to  the  anthers,  and  is  devel- 
oped precisely  at  the  same  time.  This  does  not,  however,  necessa- 
rily imply  self-fertilization,  as  insects  carry  off  the  pollen  to  other 
flowers  to  fertilize  them.  By  artificial  impregnation  Prof.  Hilde- 
brand obtained  similar  results  to  those  published  by  Darwin  in  the 
case  of  other  plants,  that  a  pistil  fertilized  by  pollen  from  its  own 
stamens  does  not  produce  so  many  seeds  as  one  fertilized  by  for- 
eign pollen.  Hypecoum  is  somewhat  protandrous  (stamens  ripen- 
ing before  pistil).  — A.  W.  B. 

Fertilization  op  Dichogamous  Flowers.  —  While  Professor 
Hildebra^  has  been  prosecuting  his  researches  in  Germany,  Pro- 
fessor Delpino  of  Florence  (now  Botanical  Professor  in  the  For* 
est  Institute  at  Vallombrosa)  has  been  following  up  similar  lines 
of  inquiry  in  Italy,  with  equal  success.  In  his  recent  papers,  en- 
atled  Ulteriori  Osservazioni  suUa  Dicogamia  vel  Regno  Vegetaie — 
of  which  the  first  part  fills  almost  two  hundred  and  fifty  octavo 
pages,  and  the  first  fasciculus  of  the  second  part,  forty  pages 
more  —  he  has  illustrated  the  very  diversified  arrangements  in  many 
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natural  orders  with  hermaphrodite  blossoms,  which  secure  cross- 
fertilization  as  effectively  as  if  the  flowers  were  of  distinct  sexes. 
This  treatise  is  a  treasury  of  observation  upon  this  subject.  We 
have  also  from  the  same  author  an  Italian  version  of  a  lecture  bv 
Dr.  E.  Miiller,  on  the  application  of  the  Darwinian  theory  to  flow- 
ers and  to  the  insects  visiting  the  flowers,  with  extended  notes — 
the  whole  of  which  is  worthy  of  an  English  version.  —  Eds. 

Lichens.  —  Since  the  article  entitled  "  Lichens  under  the  Micro- 
scope" was  written,  I  have  met  with  a  notice  in  Krempelhuber 
(Geschichte  der  Lichenologie,  vol.  i,  p.  431)  of  three  fossil  lichens, 
one  related  to  Ramaliua,  a  second  to  Vernicaria,  and  a  third  to 
Opegrapha;  the  first  two  found  in  the  "Keuper,"  or  upper  new 
Red  Sandstone,  and  the  third  in  chalk. 

In  regard  to  the  number  of  the  species,  it  ought  perhaps  to 
have  been  stated  that  Krempelhuber*s  enumeration  includes  all 
synonymes  and  doubtful  species,  in  short  everything  to  which  a 
separate  name  has  been  attached.  Nylander  (Synopsis,  1859)  gives 
the  number  of  species  at  13G1,  which  is  probably  considerably  be- 
low the  real  number.  —  II.  W. 


ZOOLOGY. 

Notes  on  American  Deer.  —  I  wish  to  make  an  early  correc- 
tion through  the  Naturalist  of  an  error  in  my  observations  as 
given  in  my  paper  entitled  ''  American  Cervus."  On  page  7  of 
that  paper,  I' stated  that  the  etk  (C  Canadensis)^  like  most  other 
quadrupeds,  has  but  one  pelage  a  year.  I  can  now  state  that  it 
sheds  its  coat  twice  a  year  like  all  the  other  species  of  that  genus, 
which  I  have  had  an  opportunity  of  studying. 

The  shades  of  color,  and  the  length  of  the  hairs,  of  the  summer 
coat  and  its  successor,  are  so  nearly  alike,  and  the  former  is  shed 
and  replaced  by  the  latter  so  gradually,  that  it  is  exceedingly  diffi- 
cult to  detect  the  change  even  when  the  attention  is  called  directly 
to  it. 

In  anticipation  of  some  more  extended  observations  on  this 
branch  of  natural  history,  allow  me  to  notice  a  very  marked  physi- 
ological difference  between  the  elk  and  the  three  smaller  species 
of  the  same  genus  which  I  now  have  in  my  gi'ounds  (C,  Ftr- 
ginianus^  C.  macrotis  and  C.  Columbianus  Rich).     In  the  elk  the 
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theca  extends  along,  the  abdomen  to  within  three  inches  of  the 
umbilicus,  and  has  no  pendant  prepuce,'  almost  precisely  as  is  ob- 
served in  the  Bos  family.  In  the  three  smaller  species  named  the 
theca  is  suspended  from  a  point  so  near  the  scrotum  that  when 
the  animal  is  standing  it  occupies  a  vertical  position  within  half 
an  inch  of  it,  the  posterior  measurement  of  which  is  three  to  four 
inches,  anterior  measurement  half  that  length.  The  lower  half 
may  be  described  as  an  exaggerated  prepuce,  which  is  entirely 
wanting  in  the  elk.  In  this  regard  but  little  difference  is  observed 
in  the  three  smaller  species. 

It  would  be  interesting  to  know  to  which  of  these  species  the 
moose  (C7.  alces)  most  conforms  in  this  particular,  and  I  hope  that 
you,  or  some  of  your  correspondents  will  be  able  to  inform  us.  — 
J.  D.  Caton,  Ottawa,  lU.,  Nov,,  1870. 

Occurrence  of*  Kirtland's  Owl  in  Maine.  —  A  characteristic 
specimen  of  the  Nyctale  albifrons  Cassin,  was  shot  at  Norway, 
Me.,  September  14th,  by  Mr.  Clarence  M.  Smith,  and  by  him 
presented  to  the  museum  of  Yale  College.  It  has  not  been  hith- 
erto recorded  from  New  England.  So  far  as  known  to  me,  the 
specimen  taken  at  Racine,  Wis.,  by  Dr.  Hoy,  is  the  only  one  pre- 
viously recorded  from  the  United  States.  Prof.  Baird  mentioned 
another  specimen  collected  by  Dr.  A.  Hall,  near  Montreal,  and  in 
a  recent  number  of  the  "Canadian  Naturalist"  (vol.  v,  p.  103)  a 
specimen  is  recorded  as  obtained  near  Quebec,  by  Rev.  D.  Ander- 
son. The  early  date  would  indicate  that  the  specimen  taken  at 
Norway  was  resident  there,  as  it  was  before  the  southward  migra- 
tion had  commenced.  In  a  recent  letter  Prof.  Baird  expresses 
doubt  whether  the  albifrons  may  not  prove  to  be  the  young  of  N, 
Aaidica,  But  if  so,  it  is  singular  that  the  young  of  the  latter  has 
not  oflener  been  observed  in  localities  where  it  is  common,  as  in 
many  parts  of  New  England.  This  question  is  well  worthy  of 
thorough  investigation.  —  A.  E.  Verrill. 

Spawning  op  the  Capelin. — The  Capelin  {Mallotus  villosus), 
an  inhabitant  of  the  northern  seas  of  the  Atlantic  coast  of  Amer- 
ica, is  well  known  as  a  bait  for  cod-fish.  It  visits  the  shores  dur- 
ing August  and  September,  for  the  purpose  of  spawning,  when  it 
is  so  abundant  as  to  darken  the  sea  for  miles.  There  are  some 
peculiarities  about  the  ifaethod  of  its  spawning ;  the  females,  on 
approaching  the  beach,  being  attended  by  two  males,  who  hold 
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the  female  between  them,^  by  means  of  the  ridge  of  closely  set, 
brush-like  scales  with  which  the  males  alone  are  provided,  so  that 
she  is  almost  entirely  concealed.  In  this  state  the  three  run  to- 
gether with  great  swiftness  upon  the  sand,  and  in  this  act  the 
spawn  issues  fh>m  the  female,  which  is  simultaneously  fertilized. 
An  immense  business  is  carried  on  in  the  capture  of  the  capelin 
as  bait  for  the  cod ;  the  French  fishermen  alone  obtaining  from 
the  fishing  ground  off  Newfoundland,  from  sixty  thousand  to  sev- 
enty thousand  hogsheads  annually  for  this  purpose. 

Ornithological  Notes.  —  In  J.  A.  Allen's  "  Notes  on  Some  of 
the  Rarer  Birds  of  Massachusetts,"  in  the  Naturalist  for  Jan- 
uary, 1870,  he 'says  of  the  Glossy  Ibis  (76w  Ordii)^  "It  was  also 
taken,  as  I  learn  from  Mr.  Vickery,  in  New  Hampshire,  in  October, 
1858,  by  Dr.  Palmer."  I -have  the  specimen  in  my  collection  now, 
an  old  bird,  in  full  plumage,  taken  near  Lake  Winnipiscogee,  in  the 
town  of  Alton,  N.  H.  I  have  also  the  Canada  Jay  {Perisoreus 
Canadensis) J  and  Black-backed,  Three-toed  Woodpecker  (Picioides 
arcticus)^  both  taken  in  Strafford,  N.  H.  The  jay  I  shot  in  winter, 
and  the  woodpecker  was  taken  late  in  the  fall.  I  believe  the 
Canada  Jay  is  not  mentioned  by  Mr.  Allen  as  occurring  in  Massa- 
chusetts. It  is  not  improbable  that  it  may  be  an  occasional  winter 
visitant.  The  Pine  Grosbeak  {Pinicola  Canadensis)  has  appeared 
in  Ipswich  during  the  winters  of  1867-68,  and  1868-69.  I  seciu-ed 
one  in  red  plumage,  but  they  were  mostly  young  birds.  —  Charles 
Palmer,  Ipswich, 

Mimicry  in  Insects.  —  At  a  recent  meeting  of  the  Scientific 
Committee  of  the  Horticultural  Society,  a  remarkable  paper  was 
read  by  Mr.  Andrew  Murray,  on  the  subject  of  Mimetism,  espec- 
ially as  exhibited  in  the  instances  of  the  South  American  butter- 
flies, which  have  already  been  discussed  in  our  columns.  Mr. 
Murray  adduced  a  number  of  arguments  which  he  considered  told 
against  the  theory  that  the  mimicry  had  been  produced  by  Natiu^I 
Selection,  and  attributed  it  to  hybridization. — Nature, 

Parasite  on  the  Wasp. — Mr.  F.  Smith  exhibited  to  the  Ento- 
mological Society  of  London,  Phoraflorea^  a  dipterous  parasite  in 
the  nest  of  the  wasp.  We  have  figured  and  noticed  in  the  Nat- 
uralist, vol.  2,  p.  196,  a  similar  parasite  in  the  cells  of  the  honey 
bee  living  in  Europe.  Similar  files  should  be  looked  for  in  this 
country  by  our  enterprising  bee  keepers. 
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RniONECK  Duck. — Mr.  G.  A-  Boardman  of  Calais,  Me.,  writes 
that  he  found  several  flocks  of  the  Ringneck  Duck,  Fulix  coUaris, 
breeding  on  the  river,  near  Calais,  the  past  season,  and  that  he 
secured  the  old  and  '^  chicks."  He  states  that  he  knows  of  no 
other  instance  of  this  duck  breeding  in  New  England. 

Mocking  Bird  in  Maine. — I  found  a  mocking  bird,  Mimus 
polyglgttua^  in  the  woods  up  the  river  this  past  season.  This  is 
the  first  time  the  bird  has  been  found  in  Maine,  to  my  knowledge, 
and  I  think  it  could  not  have  been  an  escaped  cage  bird. — G.  A. 
Boardman,  Calais^  Maine, 

Red  Squirrels  not  Red.  —  I  received  in  November  last  a  very 
pretty  black  specimen  of  the  Sciurus  Hudsonius,  and  also  a  pure 
white  specimen  of  the  same  species.  —  G.  A.  Boardman,  Calais, 
Maine, 

GEOLOGY. 

Devonian  Rocks  in  the  Amazonian  Valley.  —  At  the  foot  of 
the  celebrated  Serra  do  Erere,  rechristened  Monte  do  Agassiz  by 
Dr.  Silva  Continho,  in  the  Province  of  Grao  Para,  Brazil,  is  an 
extensive  plain  on  the  northern  side,  composed  of  coarse  shaly 
sandstones  of  a  reddish  color,  red,  white,  and  black  shales,  and  very 
hard  cherty  beds,  all  lying  quite  horizontally,  but  broken  through 
by  a  perfect  network  of  heavy  trap  dykes,  which  appear  on  the 
surface  of  the  plain  like  ruined  walls.  The  sandstone  beds  con- 
tain fossils  of  which  I  secured  a  large  collection.  They  comprise 
one  or  more  species  of  Dalmanites  of  which  I  have  fragments 
kindly  determined  for  me  by  Professor  James  Hall,  Ckonetes  ?,  Spir- 
ifer^  Leptocadia,  Orthisina,  Ch'thisf,  Lingula,  Discina,  Tentacw- 
lUz,  etc.  In  a  rdaJtorio  published  in  the  "  Diario  do  Grao-ParA " 
of  Pard,  January  5th,  1871, 1  referred  this  series  of  beds  to  the 
Devonian.  A  small  collection  of  the  above  fossils  was  referred  to 
Professor  Hall,  who  writes  me  that  "  the  forms  and  associations  are 
of  Devonian  character,  and  the  impression  produced  from  the  towt 
ensemble  is  that  they  are  of  the  age  of  the  Upper  Helderberg 
group." 

We  have  now  the  Devonian  age  of  the  Erer6  beds,  I  think,  defi- 
nitely settled,  and  it  is  interesting  that  these  are  the  only  Brazil- 
ian rocks  that  we  can  satisfactorily  refer  to  that  f^. 
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These  Devonian  rocks,  lying  quite  horizontally,  reach  close  up  to 
the  base  of  the  Serra  do  Erer6,  and  run  along  it  for  some  distance. 
The  Serra  is  composed  of  heavy  beds  of  coarse  sandstone,  with  a 
slight  admixture  of  feldspathic  clay,  and  so  exceedingly  compact 
that  a  fracture  passes  through  the  grains  of  sand.  This  is  the  gen- 
eral character  of  the  rock ;  some  is  not  so.  compact,  and  there  are 
one  or  two  comparatively  thin  beds  of  hardened  feldspathic  clay. 
The  rock  is  without  fossils.  The  whole  series  dips  towards  the 
southeast  approximately,  the  angle  being  in  some  cases  as  high  as 
15°- 20.®  I  studied  this  locality  for  a  month,  and  I  came  away 
with  the  onl}'-  conclusion  that  seemed  legitimate,  viz. :  that  the 
Serra  was  older  than  the  Devonian  rocks  of  the  plain  to  the  north. 
It  is  not  a  table-topped  Serra,  and  does  not  belong  to  the  same 
system  as  the  table-topped  hills  of  Almeirim,  Parauquara  and 
Santarcm,  which  I  believe  to  be  Tertiary.  The  group  of  hills  of 
Erere  and  Paituna,  is  entirely  different  from  anything  else  I  have 
seen  on  the  Amazohas,  and  it  seems  quite  unique. 

I  did  not  find  the  geological  structure  pf  the  Amazonian 
valley  as  simple  as  I  expected.  Along  the  line  of  the  main 
river  it  is  very  monotonous.  So  it  is  along  the  lower  Mississippi, 
but  the  valley  is  bordered  by  older  rocks,  Eozoic,  Silurian  ?,  De- 
vonian and  Carboniferous.  Nor  are  the  clays,  etc.,  so  uniform  in 
their  distribution  as  I  expected  to  find  them.  I  have  seen  clays 
from  the  Devonian,  Carboniferous  and  Tertiary  so  exactly  alike 
that  it  would  be  impossible  to  distinguish  them,  in  the  hand  speci- 
men, from  the  recent  clays. 

I  am  preparing  a  report  on  my  geological  studies  on  the  Ama- 
zonas,  which  I  shall  publish  as  soon  as  possible.  —  Ch.  Fred. 
Hartt,  Jan,  I7thy  1871. 

•  Origin  of  Diamonds.  —  Professor  Morris  has  started  a  new 
theory  as  to  the  source  whence  diamonds  are  derived.  Hitherto 
they  have  been  looked  upon  as  coming  from  igneous  and  met-a- 
morphic  rocks,  like  garnets,  rubies,  and  many  other  precious 
stones ;  a  better  knowledge  of  the  geology  of  the  diamond  dis- 
trict of  South  Africa,  leads  us  to  conclude  that  these  stones  come 
from  certain  stratified  beds  containing,  besides  reptilian  remains, 
numerous  plants  and  much  fossil  wood.  These  beds  are  known 
as  the  "  Karoo  "  or  Dicynodon  beds.  Professor  Morris  calls  to 
mind  the  remarkable  fact  (well  known  to  botanists  and  mineralo- 
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gists)  that  in  the  stems  of  the  bamboo  small  crystals  of  quartz 
are  found,  known  by  the  name  of  tabasheer;  he  suggests,  whether 
it  may  not  be  possible  that  the  diamonds  yielded  by  these  old 
plant  beds  similarly  owe  their  origin  to  vegetable  growth.  The 
idea  is  well  worthy  the  attention  alike  of  the  chemist,  the  miner- 
alogist and  the  botanist.  —  The  Academy. 

Discovery  op  Actual  Glaciers  on  the  Rocky  Mountains. — 
Mr.  Clarence  King  announces  in  the  March  number  of  the  "  Amer- 
ican Journal  of  Science  and  Arts,"  the  fact  that  while  "extinct 
glaciers,  equalling  in  all  respects  the  former  grandeur  of  the  alpine 
system,"  were  discovered  by  Prof.  Whitney  and  his  coips,  there 
are  still  in  existence  glaciers  on  the  northern  side  of  Mt.  Shasta 
in  Northern  California,  "the  largest  about  four  and  a  half  miles  in 
length,  and  two  to  three  miles  wide."  Glaciers  have  also  been 
found  by  Mr.  Emmons  on  Mt.  Tachoma,  or  Eainier,  and  on  Mt. 
Hood  by  Mr.  Hague.     On  the  former  mountain  (Rainier)  :  — 

"  The  main  White  River  glacier,  the  grandest  of  the  whole,  pours 
straight  down  from  the  rim  of  the  crater  in  a  northeasterly  direc- 
tion, and  pushes  its  extremity  fiirther  out  into  the  valle}^  than  any 
of  the  others.  Its  greatest  width  on  the  steep  slope  of  the  moun- 
tain must  be  four  or  five  miles,  narrowing  towards  its  extremity  to 
about  a  mile  and  a  half;  its  length  can  be  scarcely  less  than  ten 
miles.  The  great  eroding  power  of  glacial  ice  is  strikingly  illus- 
trated in  this  glacier,  which  seems  to  have  cut  down  and  carried 
away  on  the  northeastern  side  of  the  mountain,  fully  a  third  of  its 
mass.  The  thickness  of  rock  cut  away,  as  shown  by  the  walls  on 
either  side,  and  tl^e  isolated  peak  at  the  head  of  the  triangular 
spur,  in  which  the  bedding  of  the  successive  flows  of  lava  forming 
the  original  mountain  crust,  is  very  regular  and  conformable,  may 
be  roughly  estimated  at  somewhat  over  a  mile.  Of  the  thickness 
of  the  ice  of  the  glacier,  I  have  no  data  for  making  estimates, 
though  it  may  probably  be  reckoned  in  thousands  of  feet." 

EozooN  Canadense,  —  Some  doubts  having  been  thrown  on  the 
oi^anic  origin  of  this  oldest  known  geological  form  of  life  by  a 
corresi>ondent  in  "Nature,"  Dr.  Carpenter  has  been  induced  to 
recapitulate  the  arguments  in  favor  of  the  organic  theory ;  and 
has  also  brought  from  Principal  Dawson  of  Montreal,  in  "  Na- 
ture "  for  February  9th,  an  account  of  recent  explorations  and  ob- 
servations in  the  Laurentian  rocks  of  Canada,  which  seems  fully 
to  establish  the  claims  of  Eozoon  to  the  character  of  a  veritable 
fossil.— A.  W.B. 
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The  Bottom  of  the  Sea  off  the  Eastern  United  States. — 
At  the  meeting  of  the  Boston  Society  of  Natural  History,  Nov. 
16,  the  President  introduced  Count  L.  F.  de  Pourtales,  who  spoke 
on  the  constitution  of  the  bottom  of  the  ocean  off  the  east  coast 
of  the  United  States,  south  of  Cape  Hattcras,  as  developed  by 
the  soundings  and  dredgings  of  the  United  States  Coast  Surrey. 

The  chief  constituent,  he  said,  is  silicious  sand,  from  the  coast 
line  to  about  th^  one  hundred  fathom  line,  a  limit  which  also  coin- 
cides nearly  with  the  inner  edge  of  the  gulf  stream  for  a  great  por- 
tion of  its  course.  Outside  of  this  line  the  whitish,  calcareous  "Glo- 
bigerina*'  mud  prevails  and  extends  probably  under  the  greater 
part  of  the  ocean.  The  silicious  sand  is  replaced  to  the  south- 
ward of  the  Vineyard  Islands,  and  off  the  eastern  end  of  Long 
Island,  by  a  greenish  or  bluish  mud,  known  b}''  the  navigators  as 
the  Block  Island  soundings.  Similar  mud  is  found  off  Sandy 
Hook  in  a  range  of  depressions  known  as  the  mud-holes,  which 
form  a  leading  mark  to  find  the  port  of  New  York  in  thick 
weather.  In  the  neighborhood  of  New  York  a  few  rocky  patches 
are  found  which  require  investigation.  J^ear  Cape  Fear,  also, 
rocky  bottom  is  sparingly  found,  affording  a  foothold  to  some 
corals,  gorgonias  and  sponges.  Otherwise  the  sand  is  pretty 
uniform  in  constitution,  varying  only  in  the  size  of  the  grain. 

A  remarkable  deposit  of  green-sand  is  found  on  the  inner  edge 
of  the  Gulf  Stream,  off  the  coast  of  Georgia  and  South  Carolina. 
The  bottom  consists  here  chiefly  of  living  and  dead  foraminiferae, 
the  chambers  of  the  latter  becoming  filled  with  a  silicate  which 
injects  even  the  finest  ramifications  of  the  canals  of  the  shell. 
At  first  yellow,  it  gradually  turns  green,  at  the  same  time  the  shell 
proper  decays  and  breaks  off,  leaving  a  cast,  which  by  attrition 
and  conglomeration  with  others  often  loses  the  characteristic  form 
of  a  cast.  Sometimes  black  pebbles  are  found,  of  which  a  sec- 
tion shows  plainly  the  origin  due  to  an  agglomeration  of  casts  of 
foraminiferee. 

The  dredgings  made  by  the  Coast  Survey  in  the  Straits  of 
Florida  have  revealed  the  existence  of  a  large  bank,  or  deep  sea 
platform  off  the  Florida  Reef,  consisting  of  a  highly  fossiliferous 
limestone  still  in  process  of  formation  from  the  numerous  shells, 
echinoderms  and  corals,  mostly  new  to  science,  which  live  on  it,  at 
a  depth  of  from  one  hundi'ed  to  three  hundred  fathoms.  Between 
this  platform  and  the  reef,  the  bottom  consists  of  the  detritus  of 
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the  reef,  more  or  less  finely  comminuted  and  not  rich  in  animal 
life.  Li  depths  beyond  the  three  hundred  fathom  line,  but  with 
considerable  variation  in  its  limits,  we  find  again  the  Globigerina 
mud  which  also  fills  the  greater  part  of  the  Gulf  of  Mexico  in 
deep  water. 

The  Coast  Survey  intends  to  prosecute  these  researches  next 
year  with  increased  means. 

Fossil  Whale  in  the  Drift.  —  The  bones  of  a  whale  closely 
allied  to  the  White  Whale  {Beluga  leucas)  of  the  Gulf  of  St.  Law- 
rence, have  been  discovered  at  Cornwall,  Ontario  County,  Canada. 
It  seems  to  be  the  same  as  the  B,  Vermontana  of  Thompson. — 
Mature. 


»Oi 


MICROSCOPY. 

PnoTO-MiCROGRAPHS  FOR  THE  STEREOSCOPE.  *  —  Bcforc  the  Sug- 
gestion in  Carpenter's  last  edition  on  the  Microscope,  that  stereo- 
scopic pictures  might  be  obtained  by  photographing  a  microscopic 
object  alternately  with  the  two  sides  of  an  objective,  I  had  been 
working  on  the  subject  with  some  degree  of  success.  Dr.  Carpen- 
ter, however,  seems  to  mention  the  fact  rather  as  a  means  of 
convenient  illustration,  or  a  scientific  curiosity,  than  as  the  expe- 
dient  of  great  practical  utility  that  I  conceive  it  to  be. 

Two  or  three  methods  seem  to  be  applicable  to  the  production 
of  such  pictures.  -  Some  objects,  somewhat  equal  in  width  and 
depth,  and  visible  under  a  lens  of  long  focus,  may  be  tilted  by 
a  simple,  graduated,  and  carefully  centred  mechanical  arrange- 
ment, first  toward  one  side,  and  then  equally  toward  the  other, 
photographing  each  aspect  by  the  same  power  and  under  essen- 
tially the  same  conditions :  or,  of  certain  objects  under  low  and 
medium  powers,  a  conception  of  solidity  may  be  gained,  by  using 
photographs  which  are  identical,  except  that,  by  a  slight  change  of 
focus,  they  represent  different  planes  of  the  object :  or,  the  object 
and  lens  remaining  unchanged,  the  lateral  halves  of  the  objective 
may  be  alternately  stopped  off,  either  directly,  or  by  means  of  stops 
under  the  achromatic  condenser,  or  by  means  of  an  achromatic 
condenser  (of  very  small  angular  aperture)  inclined  first  toward 

•From  remarks  by  Dr.  B.  H.  Ward,  at  a  meeting  of  the  Troy  (N.  Y.)  Scientific  Asso- 
eiatioD,  Feb.  90th,  isn. 
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one  side  and  then  toward  the  other,  so  that  each  picture  shall  rep- 
resent the  view  actually  taken  of  the  object  by  each  side  of  the 
objective.  The  latter  method  of  the  three,  is  doubtless  the  one 
most  generally  applicable  in  practice. 

Pictures  formed  in  this  manner,  and  mounted  upon  cards  ready 
for  use  in  the  ordinary  stereoscopes,  would  greatly  excel  in  ele- 
gance and  definiteness  any  present  means  of  disseminating  results 
in  many  branches  of  microscopical  study.  As  a  means  both  of 
popularizing  the  familiar  facts  of  microscopy,  and  of  interchang- 
ing among  microscopists  the  knowledge  of  novel  results  of  inves- 
tigation, they  would  be  invaluable.  Few  objects,  for  instance, 
would  be  more  interesting  to  persons  of  general,  if  not  scientific 
culture,  than  excellent  stereoscopic  views  of  the  structure  of  plants, 
insects,  and  other  familiar  natural  objects  ;  and  almost  any  micro- 
scopist  would  be  glad  to  possess  similar  views  representing  the 
latest  researches  into  the  structure  and  relations  of  tissues,  the 
micro-chemistry  of  poisons  and  adulterations,  or  the  anatomy  of 
typical  species  in  any  family  of  microscopic  organisms.  Such  pic- 
tures might  be  usefully  prepared  by  any  public  institution,  and 
distributed  to  scientific  institutions  and  societies ;  or,  preferably, 
prepared  by  some  scientific,  not  sensational,  private  spuree,  and 
furnished  to  buyers,  like  Dancer's  micro-photographs,  through  the 
ordinary  channels  of  trade. 

In  order  to  photograph,  without  delay,  any  field  of  view  which  a 
working  microscopist  deems  worthy  of  preservation,  he  should 
have  a  camera  mounted  on  a  plank  which  is  blocked  at  one  end 
for  the  feet  of  the  stand  used  as  a  *'  working  instrument."  Then, 
whenever  desired,  the  eye-piece  is  removed,  the  instrument  lev- 
elled into  a  horizontal  position  and  placed  accurately  on  the  plank, 
and  the  magnified  image  instantly  thrown  upon  the  focussing  plate 
of  the  camera.  Finding  the  usual  band,  passing  around  pulleys 
and  over  the  fine-adjustment  wheel,  to  be  a  slight  annoyance  in 
carrying  out  this  plan  with  the  stand  I  ordinarily  use  (a  large 
stand  of  the  ''Jackson'*  model),  I  make  the  fine  adjustment  by  a 
somewhat  soft  cylinder  of  India-rubber  Ijing  upon  the  wheel. 
This  cylinder  is  rather  more  than  three  inches  long,  is  an  inch  and 
a  half  in  diameter,  and  weighs  about  four  ounces.  It  is  open 
through  its  centre,  like  a  tube  with  thick  walls  and  small  bore, 
and  is  mounted  upon  one  end  of  a  straight,  light,  wooden  rod,  the 
other  end  of  which  is  supported  on  or  near  the  top  of  the  camera. 
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It  is  prevented  from  rolling  off  from  the  fine-adjustment  wheel  bj*^ 
a  horizontal  wire,  transverse  to  the  axis  of  the  apparatus,  attached 
by  a  hinge-joint  to  a  post  at  the  side  of  the  plank,  and  to  a  pin 
in  the  end  of  the  wooden  rod  which  just  passes  through  the  cylin- 
der ;  and  being  retained  not  over  the  centre,  but  somewhat  to  one 
side  of  the  wheel,  loss  of  motion  is  simply  impossible,  and  an  ex- 
tremely fine  and  manageable  motion  is  secured.  The  unequalled 
facility  and  certainty  with  which  this  apparatus  can  be  instantly 
laid  upon  the  fine-adjustment  wheel  or  turned  back  from  it,  is  suf- 
ficiently evident. 

Microscopy  at  the  Army  Medical  Museum. — The  Medical 
Society  of  the  State  of  New  York,  one  of  the  largest  and  most 
influential  organizations  of  the  kind  in  this  countr}*^,  at  a  recent 
meeting  adopted  a  series  of  resolutions  expressing  its  interest  in 
and  appreciation  of  the  microscopical  work  of  the  United  States 
Army  Medical  Museum  at  Washington.  The  Society  approves, 
with  some  degree  of  enthusiasm,  the  methods  of  investigation, 
and  of  disseminating  results,  employed  at  the  Museum,  especially 
in  regard  to  the  study  of  healthy  and  diseased  tissues  ;  believing 
that  the  progress  attained  is  of  material  use  to  the  profession,  and 
that  it  would  be  unattainable  at  present  without  the  unusual  facil- 
ities furnished  by  the  Government.  —  R.  H.  W. 


NOTES. 

Mr.  Boucard,  the  well  known  dealer  in  specimens  of  Natural 
History,  and  traveller,  formerly  living  in  Paris,  but  now  resident 
in  London,  proposes  the  publication  of  a  work  on  the  Coleoptera 
of  Mexico  and  Central  America,  including  the  adjacent  portions  of 
the  United  States,  especially  the  Pacific  region.  He  earnestly 
desires  contributions  of  specimens,  whether  named  or  not,  to  be 
used  in  his  investigations,  and  will  return  such  as  he  is  not  per- 
mitted to  keep,  suitably  identified,  and  will  render  an  equivalent  in 
other  specimens,  if  desired,  for  such  as  are  sent  to  him  to  be 
retained.  Any  specimens  intended  for  him  may  be  sent  through 
the  Smithsonian  Institution,  or  direct  to  his  establishment  in  Lon- 
don, 55  Great  Russell  street,  Bloomsbury,  W.  G. 
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A  rare  opportunity  of  securing  specimens  of  insects  from  Texas 
and  Southern  New  Mexico,  is  now  open  to  those  interested.  By 
reference  to  the  advertising  pages  it  will  be  seen  that  Mr.  Belfrage 
is  to  make  a  long  collecting  journey  through  the  above  named 
region.  We  can  reconunend  him  as  a  faithful  and  excellent  col- 
lector.   His  specimens  arrive  in  excellent  condition. 

The  excrements  of  bats  from  Egypt  have  recently  become  an 
article  of  trade  as  a  sort  of  guano  for  manure. 

It  has  been  announced  at  the  Royal  Geographical  Society  that 
Livingstone  has  arrived  at  Ujiji  on  his  return  journey. — Nature. 
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E.  S.  M.— The  plants  are :— 1.  Utricularia  purpurea  t  S,  probably  Cla^ftonia  Firgkriem 
(poor  specimen) ;  3^  Setgittarta  calyeina  var.  apongiota ;  4,  SpiroM ;  6,  Hydrocotjfle 
Americana',  6,  Pkaswlua  trilofnu. 

A.  6.  H.— The  coooon  of  PlatysanUa  Ceeropia  was  fiUed  with  the  cocoons  (containioff 
the  perfect  insects)  of  an  Ichneumon. 

W.  O.,  Montreal.— Professor  J.  Leidy,  Philadelphia,  Professor  A.  £.  Verrill,  Kew 
Haven,  and  Professor  H.  J.  Clarket  Lexington,  Ky.,  are  the  only  persons  in  this  conn- 
try  who  are  engaged  on  the  subject  of  internal  parasites,  so  far  as  we  are  informed. 
Dr.  Weinland  has  been  in  Germany  for  many  years. 
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NATURAL  HISTORY  IN  THE  PUBLIC   SCHOOLS. 


Thinking  that  a  strong  effort  should  now  be  made  for  the  encourage- 
ment of  the  study  of  Natural  Science  in  the  Public  Schools  of  the  country, 
the  editors  of  the  Naturalist  have  (in  connection  with  several  most 
eminent  educators)  recently  asked  the  Legislature  of  Massachusetts  to 
g^rant  a  small  appropriation  for  the  purpose  of  supplying  regularly  the 
higher  schools  of  the  State  with  copies  of  the  Naturalist,  believing 
that  beneficial  results,  both  to  the  teacher  and  scholar,  would  follow  the 
perusal  of  its  pageff,  and  that  by  presenting  the  subject  to  the  scholar  in 
this  form,  a  love  for  the  study  would  be  awakened,  which  it  is  impossible 
to  secure  simply  f^om  text  books,  that  are  in  themselves  repellant  to 
the  beginner. 

The  Legislature  of  Massachusetts  referred  the  petition  to  its  Committee 
on  Education,  and  that  Committee,  with  fUU  appreciation  of  the  import- 
ance of  the  subject,  gave  a  hearing  to  those  interested,  on  the  ninth  of 
March,  when  the  following  letters  were  read,  and  remarks  were  made  b}' 
several  gentlemen  on  the  importance  and  probable  satisfactory  results 
of  the  plan. 

We  regret  that  no  report  was  made  of  the  remarks  of  Hon.  Joseph 
"White,  Secretary  of  the  Massachusetts  State  Board  of  Education.  This 
g^entleman  endorsed  the  proposition  as  one  well  worthy  of  being  tried 
by  the  State,  and  while  believing  that  good  results  would  follow,  said  that 
the  plan  was  an  experiment,  but  as  it  was  an  experiment  in  the  right 
direction  he  thought  it  should  be  tried,  and  as  Secretary  of  the  Board  of 
Education  he  was  convinced  that  the  copies  could  be  distributed  advan- 
tageously among  the  schools. 

The  decision  of  the  Legislature  has  not  yet  been  given,*  but  believing 
that  the  plan  will  meet  with  advocates  in  other  States,  as  well  as  in  Mas- 
sachusetts, and  hoping  to  see  it  tried  elsewhere,  we  have  concluded  to 
print  such  portion  as  we  have  in  writing  of  the  testimony  given  before 
the  Kassachnsetta  Committee,  for  the  perusal  of  those  in  other  States 
who  may  be  IHendly  to  the  cause. 

Avoiding  argument  in  this  place,  we  will  only  remark,  in  anticipation 
of  some  replies,  that  the  Naturaust  was  not  established  as  a  pecuniary 
speculation,  and  is  maintained  by  the  fostering  care  of  the  Trustees  of 
the  Feabody  Academy  of  Science,  as  one  of  the  means  of  carrying  out 
the  wishes  of  the  founder  of  the  Academy,  who,  ever  thoughtfhl  of  the 
benefit  of  mankind,  distinctly  enjoined  upon  his  trustees  the  promotion 
of  Science  and  Useftil  Knowledge,  not  only  in  his  native  county,  but  in 
"our  Commonwealth  and  common  coantry." 


^Sinee  thli  wat  put  in  type  the  Committee  on  Education  have  reported  favorably. 
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\_  Letter  from  Professor  Agassiz.  ] 

Editors  of  the  American  Naturalist  : 

Cambridge,  March  6,  1871. 

Dear  Sirs: — The  time  seems  to  have  come  when  to  the 
received  methods  and  approved  topics  of  popular  education 
such  branches  of  physical  and  natural  sciences  should  be 
added  as  have  acquired  real  importance  for  the  business  of 
life  during  the  last  fifty  years.     There  is  only  one  difficulty 
in  the  way  of  this  most  desirable  object.     There  are   no 
teachers  to  be  had — not  enough  to  be  found  in  the  whole 
State  of  Massachusetts  simply  to  provide  the  Normal  Schools 
—  whatever  efforts  might  be  made  to  introduce  these  studies 
at  present,  and  the  demand  is  likely  to  become  more  press- 
ing every  day.     It  would  seem,  therefore,  to  be  the  part  of 
wisdom  to  consider  what  may  be  done  to  prepare  the  way. 
For  years  past  I  have  been  urging  upon  the  educational  sec- 
tion of  the  Social  Science  Association,  the  desirableness  of 
introducing  a  complete  course  of  scientific  instruction  in  our 
Normal  Schools,  not  from  text  books,  but  with  experiments 
and  demonstrations  by  special  teachers ;  and  I  now  hold  that 
it  would  be  still  better  to  organize  a  special  Normal  School 
for  the  training  of  scientific  teachers.     The  world  will  re- 
quire them  everywhere  before  many  years  are  passed,  and 
it  would  be  fitting  that,  in  the  United  States,  Massachusetts 
should  set  an  example,  timely,  in  the  right  direction.     But 
even  this  must  be  heralded  in  some  way  or  other,  and  I  see 
no  better  or  more  efficient  way  than  the  circulation  of  sound 
information  upon  the  topics  regularly  to  be  taught.     Your 
desire,  therefore,  to  give  to  the  American  Naturalist  a 
wider  circulation  among  the   schools,  and  throughout  the 
State,  meets   fully  my  approval,  and   I  will   support  your 
efforts  in  every  way  that  may  appear  practicable.     It  would 
be  a  step  in  the  right  direction  if  you  could  secure  for  your 
periodical  the  same  facilities  and  aid  which  are  granted  to  the 
**  Massachusetts  Teacher,"  as  the  American  Naturalist  is 
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doing,  in  an  able  manner,  in  the  department  of  natural  his- 
tory, what  the  Massachusetts  Teacher  is  aiming  at  in  the 
general  field  of  school  instruction.  Moreover,  it  can  fairly 
be  said  that  the  volumes  of  the  American  Naturalist  thus 
far  published  would  afford  to  teachers  most  desirable  in- 
formation in  their  preparation  for  the  new  task. 

Wishing  you  ever  so  much  success  in  the  furtherance  of 

your  enterprise, 

I  remain,  very  truly  yours, 

L.  Agassiz. 

{^Letter  from  Professor  GrayJ] 

Cambridge,  Mass.,  March  7,  1871. 

Dear  Mr.  PiUnam: — It  unfortunately  happens  that  I 
have  a  lecture  on  Thursday  at  11  o'clock,  which  I  cannot 
postpone,  and  which  will  prevent  my  going  in  to  meet  your 
committee.  I  wish  you  would  say,  in  my  behalf,  that 
I  think  your  application  one  eminently  fit  to  be  made,  and  I 
hope  it  may  prevail.  As  you  know  very  well,  I  have  fol- 
lowed your  journal  with  interest  and  attention,  and  I  must 
say  that  you  have  achieved  a  great  and  rare  success  in 
making  the  American  Naturalist  at  once  truly  scientific 
and  truly  popular,  and  I  have  good  occasion  to  know  that 
this  is  a  thing  not  often  done.  Yet  in  an  educational  view 
this  is  all  important.  Then  your  typography  and  illustra- 
tions are  first  rate  and  you  deserve  encouragement  for  that. 
I  know  that  while  your  journal  ddes  efficient  service  at 
home,  and  aims  simply  at  that,  it  is  very  highly  thought  of 
in  Europe,  as  well  it  may  be. 

If  there  should  be  a  second  hearing,  and  you  think  I 
could  be  of  any  use,  I  should  like  to  say  what  I  think  of  it 
to  your  committee. 

I  can  write  pnly  this  hurried  line. 

Believe  me  to  be  yours,  most  sincerely, 

Asa  Gray 
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{^Letter  from  Mr.  Hagar^  Principal  of  the  State  Normal  SchooL,"] 

State  Normal  School,  Salem,  Mass., 

March  9,  1871. 
F.  W.  Putnam,  Esq. : 

Dear  /Sir: — I  regret  that  my  school  duties  will  not  allow 
me  to  be  present  to-day  at  the  legislative  hearing  in  refer- 
ence to  the  American  Naturalist.  I  should  be  glad  to 
say  a  word  in  behalf  of  that  most  valuable  publication. 
Having  taken  it  from  the  first,  I  have  had  an  opportunity  to 
judge  of  its  merits,  and  I  am  clearly  of  the  opinion  that  it 
is  admirably  adapted  to  awaken  and  promote  in  the  minds  of 
those  who  peruse  it  a  lively  interest  in  the  study  of  Natural 
History. 

It  seems  to  me  that  if  the  Legislature  of  Massachusetts 
should  furnish  the  means  of  placing  the  Naturalist  in  the 
several  school  libraries  of  the  State,  or,  at  least,  in  the 
hands  of  the  teachers  of  high  schools  and  the  principal 
grammar  schools,  it  would  do  much  toward  building  up  a 
department  of  education  which  is  now  generally  neglected, 
though  of  great  importance. 

I  earnestly  hope  that  the  Committee  on  Education  will 
regard  with  favor  your  application  in  behalf  of  the  Natu- 
ralist, and  that  the  Legislature  will  aid  you  in  your  labo- 
rious efforts  to  introduce  more  of  practical  science  into  our 

public  schools. 

Yours  truly, 

D.  B.  Haoar. 

[^Eem/irks  by  Oeorge  B.  Emerson^  LL.D.'\ 

Mr.  Chairman: — I  think  it  of  the  utmost  importance,  in 
the  education  of  every  child,  to  open  his  eyes,  as  early  as 
possible,  to  the  beauty,  properties,  and  curious  structure  of 
the  objects  around  him.  This  will  lead  him  to  form  the  habit 
of  observation  upon  the  simplest  objects,  will  add  to  his 
capacity  for  observation  and  thought,  and  will  open  to  him  a 
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source  of  great  and  inexhaustible  happiness  throughout  life. 
A  person  whose  habits  of  observation  are  thus  formed,  will 
be  insensibly  led  to  occupy  himself  more  with  the  works  and 
thoughts  of  God,  than  with  man's  works  and  thoughts ;  and 
he  will  sec  and  learn  a  thousand  things,  which,  without  these 
habits,  would  have  remained  unseen  and  unknown.  To  the 
future  farmer  these  habits  will  be  of  special  use.  Every 
farmer  ought  to  be  an  observer.  He  cannot  otherwise  un- 
dei-staud  tlie  management  of  the  earth  he  tills,  or  of  the  veg- 
etables and  fruits  he  cultivates,  nor  how  to  provide  for  his 
friends,  the  birds,  or  against  his  enemies,  the  insects.  The 
American  Naturalist  seems  to  me  admirably  well  adapted 
to  form  this  habit  of  observation,  and  to  awaken  and  gratify 
a  love  of  the  beautiful.  I  should  be  glad  to  put  it  within 
the  i*each  of  every  teacher  in  all  the  schools  of  the  state. 

For  more  than  half  a  century  I  have  had  no  higher  ambi- 
tion than  to  be  a  successful  teacher. 

Not  many  years  after  I  came  into  this  town,  in  1821,  to 
\>e  the  first  Principal  of  the  English  High  School,  I  was  one 
of  a  few,  who,  meeting  first  in  the  ofiice  of  Dr.  Walter 
Channing,  united  to  form  the  Boston  Society  of  Natural 
History.  After  a  few  years  I  became  president  of  this  so- 
ciety, and  continued  in  the  office  for  some  time.  I  did  not 
feel  as  if  I  were  neglecting  my  chosen  work  in  giving  a 
portion  of  my  time  to  Natural  History.  I  needed  recreation  ; 
and  in  what  more  suitable  form  could  I  find  it  than  in  taking 
long  walks  with  Dr.  Charles  T.  Jackson,  or  A.  A.  Gould, 
or  D.  H.  Storer,  to  Koxbury  or  Maiden  Hills,  or  Chelsea 
Beach,  or  a  drive  with  Prof.  J.  L.  Bussell,  to  see  Wm. 
Oakes  at  Ipswich,  or  with  Oakes  himself,  to  the  Essex 
woods,  or  to  examine  the  trees  in  West  Cambridge?  This 
was  recreation  in  the  open  air,  with  an  interesting  object 
in  view.  I  wish  that  every  teacher,  worn  with  confinement 
and  anxious  toil,  could  get  refreshment  in  the  same  way. 
The  subject  of  suitable  exercise  and  refreshment  for  the 
teacher  is  of  vital  importance.     Many  of  the  best  and  most 
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devbted  teachers,  especially  females,  are  breaking  down, 
from  time  to  time,  for  want  of  air,  exercise,  and  sunshine. 
The  looking  for  objects  for  their  lessons  in  Natural  Histoiy 
would  give  them  the  very  variety  they  want,  for  it  would 
oblige  them  to  take  long  walks  over  hills  and  through  woods, 
in  the  sunshine  and  in  the  shade,  to  get  these  objects. 

Knowing  the  great  value  of  something  of  Natural  History 
in  the  earliest  stages  of  education,  I  should  be  glad  to  see  it 
introduced  into  every  school,  not  in  the  shape  of  lessons  to 
be  learned,  but  as  forming  the  subject  for  many  general 
lessons  given  in  a  conversational  way,  and  leading  to  con- 
versation in  the  school  and  at  home. 

It  is  now  common,  in  many  of  the  very  best  schools,  for 
the  teachers  to  give  instruction — not  merely  to  hear  lessons 
— but  to  give  real  instruction  ;  and  there  are  few  subjects  in 
which  more  interesting  and  valuable  instruction  can  be  given 
than  the  several  departments  of  Natural  History ;  and  few 
sources  from  which  the  best  materials  may  be  drawn'  more 
surely  than  they  may  from  the  numbers  of  the  American 
Naturalist. 

Very  valuable  instruction  on  these  subjects  has  now  for 
several  years  been  given  in  the  Normal  Schools  at  Wcstfield, 
Bridgewater  and  Salem ;  and  many  of  the  teachers  that  have 
gone  out  from  these  schools  arc  prepared  to  use,  to  excellent 
purpose,  the  knowledge  given  in  most  of  the  numbers  of  the 
American  Naturalist.  I  have  no  doubt  that,  if  the  work 
were  favored  by  the  Legislature,  the  editors  would  see  to  it 
that  there  should  be  something  of  special  interest  to  the 
teacher  in  every  future  number. 

[_IiemarJcs  by  W.  H,  NUes^  Lecturer  Mass.  State  Teachers^  /n»^] 

Mr.  W.  H.  Niles  spoke  of  the  Naturalist  as  adapted  to 
the  use  of  the  teachers  of  public  schools.  It  differs  materi- 
ally from  a  text-book,  and  therein  it  has  a  feature  of  excel- 
lence. Text-books  are  condensed  compilations,  and  are 
often  written  by  those  who  have  little  or  no  experience  as 
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original  investigators.  Frequently  facts  which  are  clearly 
related  in  nature  are  widely  separated  in  such  books,  and 
thus,  instead  of  elucidating  the  grand  laws  of  nature,  they 
too  often  become  only  volumes  of  disconnected  statements. 
The  teacher  who  assigns  lessons  from  such  books  with  na 
experiences  of  his  own  to  add,  can  never  lead  his  pupils  to 
love  and  study  nature.  But  in  the  aiticles  of  the  NAXURAii- 
IST  we  have  original  papers  from  professional  naturalists, 
the  direct  results  of  the  study  of  nature  herself.  These 
articles,  in  the  hands  of  the  teachers,  would  bring  them  gen- 
uine science  fresh  from  its  discoverers. 

Again,  the  Naturalist  givps  the  latest  results  of  scien- 
tific research.  Natural  History  is  advancing  so  rapidly  that 
a  text-book  a  few  years  old  is  necessarily  wanting  in  many 
most  important  particulars.  There  must,  therefore,  be  some 
medium  of  communication  between  the  investigating  natu-  * 
ralists  and  the  teachers,  to  enable  the  latter  to  teach  the 
science  as  it  advances.  The  Naturalist  is  the  only  publi- 
cation in  this  country  which  furnishes  such  a  medium. 

'But  how  are  teachers  to  use  the  Naturalist  in  schools  ? 
To  assign  lessons  to  be  memorized  from  these  or  any  other 
books  on  Natural  History  is  useless.  Many  of  the  subjects 
presented  in  the  Naturalist  are  excellent  topics  for  object 
lessons,  and  the  articles  would  be  very  useful  to  the  instruc- 
tor in  oral  teaching.  It  is  through  such  lessons  and  teaching 
that  Natural  History  is  to  take  her  appropriate  place  in  a 
thorough  system  of  elementary  education.  To  secure  fresh 
knowledge,  and  scientific  accuracy  in  teaching  it,  the  Natu- 
ralist should  be  used  by  the  teachers  of  public  schools. 

\_Letter  from  Mr,  Bennett,'] 

« 

London,  Dec.  1st,  1870. 

To  THE  Editors  of  the  American  Naturalist. 

Sirs: — In  the  number  of  your  admirable  magazine  for 
November,  I  observe  that  you  do  me  the  honor  of  reprinting 
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an  article  of  mine,  on  the  Cultivation  of  Foreign  Trees  and 
Plants,  which  appeared  in  the  "Quarterly  Journal  of  Sci- 
ence." 

It  has  occurred  to  me  that  you  might  be  glad  to  receive, 
from  time  to  time,  items  of  intelligence  from  this  country, 
and  the  Continent  of  Europe,  in  Botany,  Geology,  and  other 
branches  of  Natural  Science,  somewhat  earlier  than  you 
would  obtain  them  by  reprinting  from  our  journals.  If  so, 
I  shall  be  happy  to  act  as  your  correspondent  in  the  matter. 

I  may  mention  that  I  have  unusual  opportunities  of  re- 
ceiving such  early  intelligence,  being  sub-editor  of  "Nature," 
editor  of  the  Scientific  Department  of  the  "Academy,"  and 
contributor  of  the  botanical  intelligence  to  the  "Quarterly 
Journal  of  Science,"  which  you  have  also  often  quoted  in 

your  journal. 

Believe  me  to  remain, 

Yours  faithfully, 

Alfred  W.  Bennett. 

[^Letter  from  Mr.  Hiskey^  Sup*t  of  Public  Schools^  Minneapolis.'] 

Office  of  Superintendent  Public  Schools, 
Minneapolis,  Minn.,  Aug.  10th,  1870. 

Editors  American  Naturalist: — Allow  me  to  thank  you 
for  the  August  number  of  the  Naturalist.  The  numbers 
have  seemed  to  me  to  be  growing  better  and  belUn*  and  bet- 
ter, but  this  number  is  so  admirably  written  that  I  have 
stopped  to  write  you  this  letter  after  reading  the  first  three 
articles.  You,  without  doubt,  have  frequent  expressions  of 
commendation,  still  I  imagine  you  have  discouragements,  and 
hence  it  gives  me  pleasure  to  express  thus  spontaneously, 
my  congratulations  that  the  Naturalist  is  so  admirably  sus- 
tained. 

Allow  me  to  extend  to  you  my  best  wishes, 

And  believe  me,  ever, 

Yours  truly, 

W.    O.    HiSKEY. 
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The  following  Notices  of  the  Press  were  taken  from  several  hundred  notices 
of  a  similar  character  and  laid  before  the  Committee. 

**  The  leading  men  of  science  in  America  are  among  its  contribators, 
and  it  is  in  every  way  wortliy  of  the  great  nation  which  it  Is  intended  to 
interest  and  instruct." —  Quarterly  Journal  of  Science  (London). 

"  It  deserves  a  wide  patronage  among  teachers."  —  Michigan  Teacher. 

**  The  American  Naturalist  for  Jane  contains  several  excellent  papers 
of  a  kind  that  are  intelligible  and  valuable  to  others  besides  men  of  sci- 
ence. We  regret  that  a  publication  so  useful  and  so  well  conducted — so 
creditable  to  the  country  in  every  way  —  should  not  be  supported  liberally, 
as  appears  to  be  the  cose.  The  editors  represent  their  expenses  to  be  in 
excess  of  their  revenue.  We  arc  glad  to  repeat  that  the  Naturalist 
deserves  long  life  and  the  amplest  development,  and  we  especially  regard 
it  as  of  service  to  the  young  for  inducing  habits  of  careAil  and  precise 
observation." —  The  Xation. 

**  We  rejoice  to  see  this  beautiful  magazine,  and  hope  it  will  be  the 
pioneer  in  a  much-needed  educational  reform,  and  do  good  service  in 
spreading  a  love  and  taste  for  the  study  of  Natural  History,  now  so  utterly 
neglected."  —  Massachusetts  Teacher. 

**  As  a  means  of  educating  the  people,  especially  the  young,  its  efforts 
will  certainly  meet  the  approbation  of  all  interested  in  the  great  cause  of 
education,  and  we  wish  it  abundant  success."  —  Maine  Farmer. 

"  This  very  ably  conducted  periodical  is  edited  by  a  corps  of  young  and 
enthusiastic  naturalists,  who,  without  departing  ftom  scientific  accuracy, 
aim  to  make  the  study  of  Natural  History  so  attractive  as  to  win  to  it  a 
more  general  and  popular  attention.  It  ought  to  be  In  every  family  and 
In  every  school  library."  —  R.  I.  Schoolmaster. 

•*  This  Monthly  Magazine  of  Natural  History  has  won  for  itself  a  high 
place  among  the  journals  of  the  world.  It  knows  how  to  popularize  sci- 
ence without  degrading  it.  Many  of  its  articles  are  by  some  of  the  best 
zoologists  of  the  country,  and  contain  the  results  of  original  observation. 
The  illustrations  are  always  excellent."  — Prof.  J.  D.  Dana  in  American 
Journal  of  Science  and  Arts^  Jan.,  1871. 

'*  Science  made  easy  is  generally  made  absurd,  and  we  have  little  pa- 
tience with  the  somewhat  popular  belief  that  even  small  boys  may  be  prof- 
itably dosed  with  science.  But  there  are  departments  of  Natural  History, 
which  can  be  treated  popularly  and  yet  scientifically.  We  have  never  had 
in  our  country  a  magazine  giving  accurate  information  on  subjects  of  Nat- 
ural History  and,  at  the  same  time,  bringing  the  Information  within  the 
range  of  all,  until  the  appearance  of  the  American  Naturalist.  The  edi- 
tors are  themselves  accomplished  naturalists,  and  devote  their  whole  time 
to  the  study  of  nature.    Hence  their  statements  are  entitled  to  entire  con- 
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fldence.  That  the  magazine  is  popular,  and  constitutes  a  charm  for  the 
whole  family  circle,  we  know  flrom  personal  observation.  Not  only  Is 
definite  knowledge  gained  fkrom  it,  but  habits  of  careful  observation  are 
formed.  The  young  folks  bring  in  their  queer  bugs  and  butterflies,  and  if 
they  can  not  find  out  all  about  them  and  their  habits  in  the  magazine,  they 
send  the  specimens  confidently  to  the  editors,  and  then  wait  and  watch, 
oh,  how  eagerly,  for  the  next  number.  The  same  with  flowers  or  birds  or 
shells.  It  matters  little  what  enkindles  thought  and  enthusiasm  in  the 
young  mind.  Once  kindled  they  give  light  and  power  through  the  whole 
life.  We  can  not  too  earnestly  urge  upon  our  fWcnds  to  subscribe  for  the 
Naturalist,  and,  having  rend  the  numbers,  to  bind  and  preserve  them 
for  future  reference.  They  are  as  equally  interesting  and  profitable  for 
the  *'old  folks**  as  for  the  boys  and  girls.**  — £.  B.  A.,  in  The  National 
Teacher  for  March,  1871. 
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BRAZILIAN  ROCK  INSCRIPTIONS.      ' 

BT  PROF.   CH.   FBBD.  HARTT. 

It  is  a  great  shame  that  the  antiquities  of  Brazil  have  so  far  re- 
ceived little  or  no  attention,  yet  the  ooantry  is  one  whose  eth- 
nology is  extremely  interesting,  and  it  is  very  desirable  that  the 
history  of  its  many  tribes  should  be  traced  out.  The  neglect  of 
Brazilian  antiquities  has  arisen,  no  doubt,  from  the  comparative 
rarity  of  the  relics  and  the  difficulty  of  exploring  the  country. 
Stone  implements  are  found  all  over  the  empire,  ancient  pot- 
tery occurs  in  many  localities,  especially  in  burial  stations,  and 
Kjokkenmoddings  exist  on  the  coast  as  at  Santa  Cruz  in  the 
Province  of  Espiritu  Santo,  on  the  Bay  of  Rio  de  Janeiro,  at 
Santos  and  elsewhere.  But  they  have  attracted  very  little  atten- 
tion, though  they  are  occasionally  mentioned  by  travellers. 

During  my  expedition  last  summer  to  the  Amazonas,  I  lost 
no  opportunity  of  studying  the  antiquities  of  the  country,  and  I 
was  successfld  in  collecting  a  few  facts  of  importance.  On  the 
Rio  Tocantins  near  the  lower  falls,  I  found  figures  engraved  on 
rocks,  and  from  the  cliffs  of  the  Serra  do  Erer^  I  copied  a  great 
number  of  rude  figures  and  signs  drawn  in  red  paint.  My  good 
friend,  Senhor  Ferreira  Penna,  at  Par4,  was  kind  enough  to  give  me 
a  series  of  drawings  from  the  Serra  of  Obidos,  which  locality  I  did 
not  visit,  together  with  the  original  MS.  and  drawings  of  a  Grov- 
emment  report  on  certain  Indian  drawings  on  the  Rio  Oyapock. 


Aiterad  aeeordliif  to  Aet  of  ConfreM,  In  the  year  1871.  lyjr  the  Fbabodt  Aoadxmt  of 
eCiiiicB,  ta  the  <»M  or  the  Lilinrlin  of  CoDgreat,  eft  Waul^^ 
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I  sent  one  of  my  assistants,  Mr.  Barnard,  to  examine  a  burial 
station  on  the  Island  of  Maraj6,  and  he  brought  me  a  small  collec- 
tion of  pottery  presenting  some  interesting  features.  In  this  arti- 
cle I  shall  confine  myself  to  a  description  of  the  inscriptions  I 
have  cc^lected,  hoping  in  another  article  to  describe  the  pottery 
and  other  relics. 

The  Tocantins  inscriptions  occur  at  Alcoba^a,  a  point  on  the 
left  bank  of  the  river,  near  the  first  falls,  and  about  one  hundred 
miles  from  the  mouth  of  the  river.  Here  are  exposed  on  the 
banks  during  the  dry  season  beds  of  a  fine-grained,  very  hard, 
dark  red  or  brown  quartzite,  the  strata  having  only  a  slight  dip. 
Joints  divide  the  beds  into  large  blocks  which  often  lie  in  place, 
but  along  a  part  of  the  shore  they  are  piled  up  in  confusion.  Dur- 
ing several  months  of  the  year,  when  the  river  is  high,  the  locality 
is  imder  water,  as  is  the  case  with  similar  incised  rocks  at  Serpa 
on  the  Amazonas.  My  ^uide  told  me  that  here  were  letreiro9j  or 
Indian  inscriptions,  and  I  was  fortunate  enough,  not  only  to  find 
several,  but  to  be  able  to  bring  away  with  me  two  small  incited 
blocks.  The  figures  are  pecked  into  the  rock  by  means  of  some 
blunt  pointed  instrument.  They  are  so  rude  and  irregular,  that  I 
see  no  reason  why  a  pointed  stone  may  not  have  answered  the  pur- 
pose. The  grooves  are  usually  wide  and  not  very  deep.  Occa- 
sionally the  unskilful  hand  missed  its  mark  and  marred  the  figure. 
Hiese  figures  are  usually  cut  on  the  sides  of  the  blocks  <if 
rock  and  show  much  wear;  many  are  hard  to  trace,  and  the 
majority  are  more  or  less  covered  by  a  shining  black  film  of 
manganese  deposited  by  the  water.  The  surface  of  one  of  my 
specimens,  PI.  2,  fig.  5,  has  a  metallic  lustre,  like  that  of  a  well 
blackened  stove. 

Of  these  inscriptions,  Fl.  2,  fig.  1,  which  is  about  sixteen  Inches 
in  length  and  is  somewhat  badly  preserved,  appears  to  represent  a 
hamfln  figure,  but  it  has  a  decapitated  look.  It  may  p^haps  be 
intended  to  represent  some  lower  animal.  The  position  of  ibe 
arms  and  legs  conforms  to  the  type  of  ordinary  Indian  representa^ 
tions  of  the  human  form,  as  we  shall  see  fiirther  on. 

The  other  figures  are,  for  the  most  part,  more  or  less  complicated 
spirals.  PI.  2,  figures  2,  4,  5,  7,  and  11.  One  of  these,  Fl.  2,  fig.  4, 
may  represent  the  human  face,  the  upper  divei^ing  lines  being  tlie 
eyebrows,  the  medial  descending  loop  the  nose,  and  the  spiral  tiie 
eyes.    Equally  mde  represmtatioas  of  the  face  occur  elsewtitf^. 
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About  half  a  mile  above  the  locality  where  the  figures  occur,  I 
found  on  the  upper  surfaces  of  several  masses  of  sandstone,  plaees 
worn  by  grinding.  Some  of  these  were  circular,  about  a  foot  in 
diameter,  quite  shallow,  and  with  a  convex  prominence  in  the  mid- 
dle showing  that  a  tool,  probably  a  stone  axe,  had  been*  ground 
with  a  circular  motion.    One  of  these  hollows  is  represented  in  PI. 

2,  fig.  6.  Others  were  shallow,  oval  hollows,  a  foot  or  more  in 
length,  made  by  rubbing  the  tool  backward  and  forward.  I  saw 
also  a  long,  narrow,  and  rather  deep  groove  worn  in  the  same  way, 
perhaps  in  the  grinding  of  arrowheads.  These  grinding  surfaoes 
looked  to  me  totally  unlike  those  made  in  sharpening  metal  tools. 
It  is  important  to  note  that  on  the  Toeantins,  this  is  almost  the 
only  place  where  sandstones  occur.  '  There  is  a  great  want  of 
sharp  sandstones  suitable  for  whetstones  or  grindstones,  not  only 
on  the  Amazonas,  but  in  Brazil  generally,  as  I  have  already  else- 
where remarked.  This  locality  would  be  likely  to  be  frequented 
by  savages  for  the  purpose  of  grinding  and  manufacturing  stone 
implements.  I  saw  no  chips  on  the  spot.  It  will  be  borne  in  mind 
that  the  locality  is  swept  annually  by  floods. 

At  Jequerapud,  a  few  miles  farther  down  on  the  same  side  of 
the  river,  I  found  on  the  rocks  the  spiral  represented  on  PI.  3,  fig* 

3,  near  which  was  a  conical  hole. 

Engraved  figures  occur  elsewhere  in  Brazil,  on  the  lower  part  of 
the  Rio  de  Sao  Francisco  (Williams  and  Burton),  in  the  Province 
Parahyba  (Koster),  on  the  Rio  Negro,  etc. 

The  Serra  do  Erer6  is  situated  on  the  northern  side  of  the  valley 
of  the  Amazonas  at  a  distance  of  fifteen  or  more  miles  from  the 
main  river,  but  a  short  distance  from  the  Rio  Gurupatuba,  a  few 
miles  west  of  the  Villa  de  Monte  Al^re.  It  is  a  narrow,  very  ir» 
regular  ridge,  about  800  feet  high,  nmning  approximately  east 
west,  and  about  four  to  five  miles  long.  The  rock  is  sandstone  in 
very  heavy  beds  inclined  to  the  southeastward.  These  sandstones 
form  a  bvoken  line  of  cliffs  running  along  the  western  side  near  the 
top,  below  which  is  a  very  irregular  rocky  slope.  On  these  walls 
of  rock,  at  and  near  the  western  end  of  the  Serra,  sometimes  near 
their  base,  sometunes  high  up  in  conspicuous  situations  dWcult  of 
access,  are  great  numbers  of  rude  characters  and  figures,  for  the 
most  part  in  red  paint,  some  isolated,  others  in  groups.  Some 
rock  surfaces  are  thickly  covered  with  them,  many  being  so  washed 
by  rains  and  defaced  by  fires  as  not  to  be  traced  out,  others  being 
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bright  and  ftesh,  suggestiiig  that  they  were  not  all  executed  at  the 
same  time.  Standing  just  in  advance  of  the  line  of  clifb  at  some 
distance  east  of  the  western  end  of  the  Serra  is  a  tall,  tower-like 
mass  of  sandstone  painted  not  only  on  the  base  but  high  up  on 
the  sides,  while  the  cliffs  behind  and  on  both  sides  are  ooyered 
with  figures.  All  these  localities  are  very  conspicuous  and  some 
of  them  are  so  large  as  to  be  visible  at  the  distance  of  more  than 
a  mile. 

Not  far  from  the  eastern  end  of  the  Serra  there  is  on  top  an 
enormous  isolated  mass  of  sandstone,  the  remains  of  a  bed  almost 
entirely  removed,  which  mass  is  distinctly  visible  from  the  plain 
below  on  the  northern  side.  The  irregular  western  wall  of  this 
mass  is  covered  with  figures. 

The  drawings  of  Erer6  comprise  several  classes  of  objects.  The 
most  important  among  these  appear  to  be  representations  of  the 
sun,  moon  and  stars.  At  the  western  end  of  Erer6,  on  the  cliff 
near  the  top,  is  a  rude  circular  figure  PI.  4,  fig.  17,  nearly  two 
feet  in  diameter.  The  general  color  is  a  brownish  yellow.  In  the 
centre  is  a  large  ochre  red  spot,  while  around  the  circumference 
runs  a  broad  border  of  the  same  color.  Some  of  the  civilized 
Indians  at  Erer6  called  this  the  sun,  others  the  moon. 

On  a  very  prominent  cliff  some  distance  east  of  the  tower-like 
mass  of  sandstone  above  described,  is  another  similar  figure  about 
three  feet  in  diameter.  In  this  there  is  a  central  spot  of  brick  red, 
then  a  broad  zone  of  a  dirty  yellow,  followed  by  a  zone  of  brick 
red,  outside  which  is  another  of  a  dirty  ochre  yellow.  To  the  right 
of  this  are  two  smaller  circular  figures,  in  the  upper  of  which  the 
lines  and  centre  are  red,  the  innermost  zone  being  of  a  dirty 
yellow  tint.  These  figures  are  situated  some  ten  feet  from  the  foot 
of  the  cliff.  Similar  drawings,  composed  of  two  or  more  con- 
centric circles  with  or  without  the  central  spot,  occur  in  great 
numbers  at  Erer6.  I  am  disposed  to  think  that  they  are  intended 
to  represent  the  moon,  since  they  are  not  fhmished  with  rays.*  One 
figure,  PI.  4,  fig.  2,  on  the  cliff  at  the  western  end  of  the  Serra, 
undoubtedly  represents  this  heavenly  body,  f  Besides  the  above 
forms  there  are  rayed  figures  in  abundance.    Sometimes  they  con- 

^ .  -  - 

*I  found  a  report  afloat  in  ParA  that  some  of  these  Hgvaces  had  been  mutilated  by 
Mi^or  Contlnho,  Prof.  Agassiz'S  companion  on  the  Amazonas.  The  report  is  flidse,  as 
the  flgores  are  not  mntilated. 

t  Similar  figures  occur  elsewhere.  Seeman,  Memoirs  Anthrop.  Soc.»  London,  Vol.  ii. 
p.  279,  gives  two  examples,  one  firom  Veraguas,  New  Grenada,  another  from  England. 
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8ist  of  a  single  circle,  or  several  concentric  circles,  the  outer  one, 
only,  being  rayed,  but  on  the  side  of  the  great  rock  on  the  top  of 
the  Serra  is  a  figure  a  foot  in  diameter  (PI.  5,  fig.  10),  and  very 
distinct,  formed  of  two  concentric  circles,  each  with  a  few  lai^e, 
tooth-shaped  rays.  Part  of  this  figure  is  obliterated.  At  the  same 
locality  is  another  figure  consisting  of  a  circle  with  serrated  rays 
with  only  a  spot  in  the  centre. 

Not  infrequently,  on  the  painted  rock  at  the  western  end  of  the 
Serra,  occur  circles,  single  or  double,  sometimes  nucleated,  which 
bear  rays  only  on  the  upper  side,  PL  5,  fig.  12,  PI.  6,  fig.  1. 
There  are  rayed  spirals  as  well,  PI.  4,  fig.  3.  Some  of  these 
appear  to  represent  stars.  They  are  either  drawn  or  impressed. 
In  some  cases  the  palm  and  fingers  were  covered  with  wet  paint 
and  then  pressed  upon  the  rock.  Whether  these  figures  always 
represent  stars  is  doubtAil.  At  the  western  end  of  the  Serra  is  a 
curious  rayed  head,  ornamented  on  top  with  what  looks  like  a 
qu^ue^  suggesting  a  comet.  At  the  same  locality  is  the  remarkable 
figure,  PL  4,  fig.  9,  three  and  one-half  feet  high,  which  looks  as 
though  it  might  represent  the  impersonation  of  the  sun.  Just 
west  of  the  tower-like  mass  is  a  rock  face  covered  with  a  large 
group  of  what  are  apparently  figures  of  the  heavenly  bodies. 
They  are  represented  in  PL  5,  fig.  1,  and  are  large  and  distinctly 
drawn.  The  whole  group  is  some  six  or  seven  feet  long.  Of 
animate  objects  the  human  form  and  human  face  are  very  fre- 
quently delineated.  They  are  all  exceedingly  rude  and  are  just 
such  figures  as  children  are  fond  of  drawing.  Sometimes  the 
body  and  limbs  are  represented  each  by  a  single  line,  as  in  PL  3, 
figures  3  and  8. 

It  is  noticeable  that  human  figures  are  never  drawn  in  profile, 
which  is  the  rule  with  similar  drawings  by  North  America  Indians 
(Catlin).  The  eyes  and  mouth  are  usually  alone  represented,  one 
eye  being  often  smaller  than  the  other.  There  is  often  no  nose, 
or  a  heavy  Y-shaped  curve  is  drawn  over  the  eyes,  the  apex  pro- 
jecting down  more  or  less  between  them,  representing  the  nose,  as 
in  PL  3,  fig.  1,  PI.  4,  figures  12  and  15. 

In  some  ancient  pottery  to  be  described  in  a  Aiture  paper  the 
same  peculiarity  is  observable  in  the  representation  of  the  human 
head,  the  eyebrows  and  nose  forming  a  prominent  T-shaped  ridge. 
As  the  most  of  the  busts  in  terra  cotta  show  the  head  fiattened 
tVom  before  backward,  I  would  suggest  that  the  Indians  who  made 
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the  drawings  at  Erer^,  and  the  pottery  in  MaraJ&  may  have  Oat- 
tened  the  head  aa  the  Omaguaa  and  Flatheads  do  to-day,  whi<^ 
woold  give  a  greater  prominenoe  to  the  brows  than  in  the  normally 
diaped  skull. 

The  stiff  angular  poeition  of  the  anna  and  legs  of  the  ^nres  is 
tnteresting,  the  npper  anna  being  held  at  right  angles  to  the  body, 
the  forearm  bent  at  a  similar  angle  and  nsnally  upwards.  Hie 
legs  are  wide  apart,  the  thigh  extending  often  straight  out  fh>m 
the  body.  The  figures  are  asually  erect,  bat  there  is  one  on 
the  west  end  of  the  Serra  represented  as  lying  on  the  side,  Ti.  7, 
fig.  i.  Below  it  is  a  figure  of  a  snake,  the  whole  appearing  to 
commemorate  the  death  of  some  one  ttom  snake-bit«.  Some  of  the 
heads  are  rayed  aa  in  the  case  of  Fl.  3,  fig.  1.  These  may  per- 
haps represent  the  snn  or  moon.  Some  ron^  drawings  of  the 
p.    ^j  human  ftce  are  made  on 

angular    projections    of 
the  rock,  as  is  the  case 
with  that  figured  in  n. 
'  4,    fig.    10,    where     the 
Bhaip  edge   represented 
I  the  nose.    Another  face 
is  made  by  drawing  lines 
around  two   coDtiguons, 
circular  depressions,  con- 
verting them  into  eyes, 
and  drawing  a  straight 
line  below  few  a  nose. 
It  is  interesting  to  ob- 
GroDB  of  Book  Palntlop  U  Brer-i.  ^^^^  ^j^^j  ^j^^  ^^^^  ^^ 

ftset  are  always  represented  by  radiating  lines,  usually  only  three 
digits  being  drawn  for  each  hand  and  foot.  The  number  of  digits 
represented  rarely  reaches  ibur,  and  never  five,  so  ftur  as  I  have  ob- 
served. An  explanation  of  this  may  perhaps  lie  in  the  f^ct  that 
many  tribes  of  Brazil  are  unable  to  count  beyond  three  or  fbnr.  O 
the  lower  animals,  several  kinds  are  represented,  but  so  rudely  that 
tt  Is,  in  most  cases,  difficult  to  determine  the  species.  The  lai^e 
figure,  PI.  5,  fig.  G,  my  Indian  guide  pronounced  a  mwcura,  a  spe- 
cies of  opossum,  and  he  called  the  four-l^ged  and  long-tailed  ani* 
mall,  Fl.  9,  alligators.  Birds  appear  to  be  rarely  represented.  On 
PI.  9,  are  two  figures,  b  and  d,  that  may  be  intended  for  these  ani- 
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nuds.  There  are  several  drawings  of  the  yuarau&^  or  sea  cow,  PI. 
4,  fig.  3  (?),  PI.  5,  fig.  8,  PL  7,  fig.  7.  Of  fishes,  there  are  two  at 
least,  PI.  5,  fig.  8,  and  PL  6,  fig.  4.  It  is  worthy  of  remark  that 
there  are  no  drawings  of  the  dog,  ox,  or  horse,  and  I  have  seen  no 
figures  of  plants.  Senhor  Penna,  in  a  MS.,  says  that  trees  are 
sometimes  represented,  together  with  '*  canoes,  oars,  benches,  and 
other  objects  of  common  use,"  but  I  have  seen  no  such  figures  at 
Erer£,  though  they  may  occur  elsewhere. 

In  the  accompanying  plates,  I  have  given  many  examples  of 
drawings  of  doubtful  significance.  The  scroll,  Ti.  4,  figures  5 
and  7,  PL  5,  fig.  4,  PL  7,  fig.  5,  occurs  frequently,  and  also  the 
design  PL  7,  fig.  8,  which  varies  somewhat  in  different  drawings. 
The  complicated  rectilinear  figure,  PL  6,  fig.  2,  is  painted  on  the 
side  of  the  isolated  rock  mass  pn  the  top  of  the  SeiTa  and  is  about 
sixteen  inches  in  height.*  The  Greek  fret  occurs  once  or  twice  at 
£rer6  and  quite  frequently  on  the  Maraj6  pottery. 

The  red  paint  used  in  the  inscriptions,  is,  I  believe,  annatto,  per^ 
haps  also  clay.  It  is  very  rudely  smeared  on  the  rough  surface  of 
the  sandstone,  sometimes  when  quite  dry.  There  are  some  draw- 
ings in  which  the  p^nt  was  laid  on  as  a  thin  wash  which  dripped 
over  the  rock.  I  think  the  painting  was  largely  done  with  the 
fingers.  In  some  places  the  rock  is  soiled  where  the  Indian  as- 
sisted himself  by  the  hand  in  climbing.  The  yellow  color  was 
prepared  from  clay. 

The  drawings  of  the  Tocantins  and  of  Erer£  were  carefUlly 
copied.  The  figures  on  the  plates  were  transferred  directly  to  the 
wood  from  my  original  sketches.  I  do  not  claim  for  them  photo- 
graphic accuracy,  but  I  am  sure  they  give  faithfully  the  Indian 
idea.  The  original  inscriptions  are  even  more  rude  in  finish  than 
might  be  inferred  from  the  plates.  Precisely  similar  figures  to 
those  of  the  Tocantins  and  Erer6  occur  on  the  Rio  Uaup^s  (Wal- 
lace) scraped  on  hard  granitic  (gneissic?)  rock. 

I  have  given  on  PL  9,  accurate  reductions  of  the  copies  of 
the  figures  on  the  Serra  da  Sscama,  kindly  placed  in  my  hands  by 
Senhor  Penna.  A  note,  accompanying  the  sketches,  says  that  the 
drawings  were  found  on  seven  stones  on  the  top  of  the  Serra  da 
Escama,  about  400  bracas  distant  from  the  city  of  Obidos.  The 
most  of  these  are  wholly  unintelligible  to  me.    One,  fig.  2,  appears 

to  represent  the  sun,  and  another  the  moon  or  sun. 

~^ — -  -^ 

•  In  tii6  plate  the  rigki  is  the  Unoer  Bide  of  this  flgore. 
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According  to  traditions,  Bento  Maciel,  the  first  donatory  of  the 
ancient  Capitania  do  Cabo  do  Norte,  set  up  marks  fixing  the  lim- 
its between  his  Captaincy  and  French  Guayana,  but  these  marks, 
when  the  boundary  question  afterward  arose,  could  not  be  found. 
In  1727  the  Captain,  Joao  Paes  do  Amaral,  who  had  been  on  service 
in  the  north,  reported  having  discovered  them  on  the  Rio  Oyapock. 
So  important  was  this  announcement  that  the  Grovemor  of  Par4 
immediately  sent  the  Alferes  Palheta  with  a  party  to  report  on  ihe 
discovery.  This  expedition  proved  unsuccessAil,  and  in  1728 
another  expedition  under  Captain  Pinto  da.Gayawas  sent  out. 
This  ofQcer  discovered  the  supposed  marks  on  the  top  of  a  hill 
called  Mont  d' Argent  and  was  disappointed  to  find  them  nothing 
but  Indian  drawings.  These  he  had  all  carefully  copied  in  ink,  his 
drawings  being  submitted  to  the  government,  with  his  report.  The 
original  papers  and  sketches  Senhor  Penna  has  been  so  kind  as  to 
place  in  my  hands.  Of  one  of  the  sets  of  drawings  I  have  made 
an  accurate  reduction  on  PI.  10,  by  the  aid  of  photography.  Fig- 
ures 2,  3,  and  4,  on  the  same  plate,  are  from  another  set  of  sketches 
accompanying  the  above  report.  These  figures  resemble  in  many 
points  Indian  drawings  from  Brazil,  but  the  square  spiml  recalls 
some  Mexican  ornaments. 

The  antiquity  of  the  rock  paintings  and  sculptures  of  Eastern 
South  America  is  undoubted,  and  they  are  mentioned  by  many  of 
the  ancient  writers,  as  well  as  by  Humboldt  and  others  in  more 
recent  times.  It  is  well  known  that  the  drawings  of  £rer6,  and 
those  of  Obidos,  about  to  be  described,  existed  more  than  two 
hundred  years  ago.  There  can  be  no  doubt  that  they  antedate  the 
civilization  of  the  Amazonas,  and  there  is  a  strong  probability 
that  some  of  them,  at  least,  were  drawn  before  the  discovery  of 
America.*  I  hold  it  most  probable  that  the  rock  paintings  and 
sculpturings  were  made  by  tribes  which  Inhabited  the  Amazonas 
previous  to  the  Tupi  invasion.  The  sculpturings  are  supposed  to 
be  older  than  the  paintings.  This  is  also,  I  believe,  the  opinion  of 
Senhor  Penna.  I  think  the  Erer6  figures  have  a  deep  significance. 
A  people  that  would  go  to  so  much  trouble  as  to  draw  figures  of 
the  sun  and  moon  high  up  on  cliffs  on  the  tops  of  mountains  must 


•At  Brer^  ooear  the  half  obliterated  sign,  I.  H.  S.,  and  the  date  1764  (PI.  4),  eri- 
dently  the  work  of  the  Jesaits.  These  last  insoriptlons  are  very  ftesh  and  are  drawn 
in  a  lighter  red  on  the  lichen-blackened  or  whitened  surface  that  obscures  the  older 
inscriptions. 
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have  attached  a  great  importance  to  these  natural  objects,  and  I 
tliink  that  these  figures  point  to  a  worship  of  the  sun  by  the  tribes 
which  executed  them.  The  clustering  of  the  inscriptions  In  prom- 
inent places,  and  especially  on  and  in  the  vicinity  of  the  rock 
tower  at  £rer6,  seems  to  me  to  indicate  that  these  places  had 
something  of  a  sacred  character  and  were  often  resorted  to.  Many 
of  the  figures  seem  to  be  the  capricious  daubings  of  visitors,  as, 
for  instance,  the  human  faces  drawn  on  angular  rock  projections. 
Some  of  the  animal  forms  may  have  had  a  sacred  character. 

I  know  of  no  trace  of  sun  worship  among  the  uncivilized  Indians 
of  Par4  to-day,  nor  do  they  make  rock  paintings  or  inscriptions. 
The  greater  part  of  the  Brazilian  Indians,  such  as  the  Tupis, 
Botocudos,  etc.,  appear  to  have  had  no  idea  of  a  God ^  and  no  form 
of  worship.  We  have  no  historical  account  of  the  practice  of 
sun  worship  among  the  ancient  Indians  of  the  Amazonas.  In 
the  burial  stations  of  Marajo  small  clay  figures  occur  which  ap- 
pear to  be  idols.  The  probabilities  are,  that  the  tribes  anciently 
inhabiting  the  Amazonas  were  more  advanced  in  religious  ideas 
than  those  Brazilian  Indians  of  which  histoiy  gives  us  an  account. 


DR.  KOCH'S  MISSOURIUM. 

BY  P.  R.   HOT,  M.  D. 


•o* 


In  March,  1840,  I  visited  the  spot  on  the  Pomme  de  Terre, 
Benton  county,  Missouri,  where  Dr.  Koch  had  recently  disinterred 
the  skeleton  of  that  large  male  Mastodon  now  in  the  British 
Museum,  which  the  Doctor  mounted  and  named  Missourium  tetra- 
cavdodon.  Owen  subsequently  remounted  the  specimen  and  made 
a  Mastodon  giganteua  out  of  Dr.  Koch's  distorted  work. 

The  excavation  was  about  fifteen  feet  in  diameter  and  six  feet 
deep,  half  filled  with  water.  I  was  told  by  one  of  the  men  who 
assisted  in  the  excavation,  that  they  did  not  get  all  the  bones  out, 
as  the  water  was '  so  deep  as  to  interfere  materially  with  their 
work.  So  I  hired  a  negro  to  go  into  the  pit  and  fish  about,  while 
I  from  the  bank,  felt  around  with  a  hoe.  In  this  way  we  suc- 
ceeded in  procuring  one  molar  tooth,  two  pieces  of  a  tusk,  and 
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several  pieces  of  the  skull,  long  bones,  etc.,  etc.  The  larger  piece 
was  from  the  base  of  the  left  tusk,  two  feet  in  length,  and  flat- 
tened on  the  inner  side,  evidently  produced  by  the  fHction  of  his 
trunk.  This  specimen  retains  the  Ane  polish  as  perfectly  as  when 
worn  by  the  living  animal.  This  interesting  specimen  I  recently 
presented  to  the  Academy  of  Science  of  Chicago. 

Dr.  Koch's  report,  in  the  ^^  Proceedings  of  the  St.  Louis  Academy 
of  Science,"  is  unreliable  in  every  particular,  saving  the  locality. 
The  Doctor  certainly  exercised  a  lively  imagination  when  he  stated 
that  '^  the  bones  were  found  in  a  layer  of  vegetable  mould  which 
was  covered  by  twenty  feet  in  thickness  of  alternate  layers  of 
sand,  clay,  and  gravel,"  and  that  under  this  extensive  stratifi- 
cation he  found  the  identical  flint  arrowhead  that  the  Mownd 
builders  used  in  slaying,  this  giant  of  past  ages,  taking  advantage 
of  his  helplessness,  being  mired  hopelessly ! ! ! 

This  skeleton  was  discovered  by  a  man  who  scooped  out  a  hole 
in  the  ^^lick"  for  the  purpose  of  obtaining  drinking  water.  He 
struck  upon  the  scapula  at  a  depth  of  two  feet.  This  discovery 
was  reported  to  Dr.  Koch,  at  Warsaw,  and  he  visited  the  locality 
and  secured  the  prize. 

I  am  pained  to  record  this  evidence  of  Dr.  Koch's  want  of  accu- 
racy in  this  matter,  but  the  cause  of  science  seems  to  demand  the 
truth.  Dr.  Koch's  report  has  been  quoted  in  proof  of  the  antiq- 
uity of  man.  The  position  and  state  of  the  bones  rather  go  to 
show  that  the  Mastodon  lived  in  an  age  not  so  remote  as  usually 
supposed.  I  should  not  be  surprised  if  the  evidence  were  speedily 
found  to  prove  that  man  was  contemporaneous  with  the  Mastodon, 
but,  certainly,  the  Misaourium  affords  none. 


FLYING    SPIDERS. 

BY  J.  H.  BMBRTON. 


One  of  the  most  curious  habits  of  spiders  is  that  of  flying,  as 
it  is  often  called.  This  has  no  resemblance  to  the  flight  of  birds 
or  buttei*flies,  for  spiders  have  no  wings  nor  any  organs  which 
could  answer  the  purpose  of  wings.    Their  ability  to  rise  in  the 
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atmosphere  depends  entirely  upon  currents  of  air  acting  upon 
their  bodies  or  upon  threads  of  cobweb  attached  to  them.  Bj'^ 
this  means  they  are  blown  about  like  the  down  of  thistles  or  any 
light  objects,  rising  sometimes  to  a  great  height  and  again,  upon  a 
change  of  weather,  falling,  often  far  from  the  place  whence  they 
rose. 

In  the  autumn  of  1870  I  received  a  letter  from  an  officer  on  one 
of  the  United  States  vessels,  in  which  he  stated  that  one  day 
while  at  anchor  near  Montevideo,  after  a  strong  wind,  the  rigging 
was  filled  with  cobwebs,  and  little  spiders  dropped  down  on  all 
parts  of  the  deck. 

Mr.  Darwin,  when  in  the  same  region  during  the  voyage  of  the 
Beagle,  several  times  noticed  the  same  occurrence.  He  says  in 
his  narrative  of  that  voyage  :*  — 

"On  several  occasions,  when  the  vessel  has  been  within  the 
mouth  of  the  Plata,  the  rigging  has  been  coated  with  the  web  of 
the  gossamer  spider.  One  day  (November  1st,  1832)  I  paid  par- 
ticular attention  to  the  phenomenon.  The  weather  had  been  fine 
and  clear,  and  in  the  morning  the  air  was  full  of  patches  of  the 
flocculent  web,  as  on  an  autumnal  day  in  England.  The  ship 
was  sixty  miles  from  the  land,  in  the  direction  of  a  steady 
though  light  breeze.  Vast  numbers  of  a  small  spider,  about  one- 
tenth  of  an  inch  in  length,  and  of  a  dusky  red  color,  were  at- 
tached to  the  webs.  There  must  have  been,  I  should  suppose, 
some  thousands  on  the  ship.  The  little  spider,  when  first  com- 
ing in  contact  with  the  rigging,  was  always  seated  on  a  single 
thread,  and  not  on  the  flocculent  mass.  The  latter  seemed  merely 
to  be  produced  by  the  entanglement  of  the  single  threads.  The 
spiders  were  all  of  one  species,  but  of  both  sexes,  together  with 
young  ones While  watching  some  that  were  sus- 
pended by  a  single  thread,  I  several  times  observed  that  the 
slightest  breath  of  air  bore  them  away  out  of  sight,  in  a  horizon- 
tal line.  On  another  occasion  (Nov.  25th)  under  similar  circum- 
stances, I  repeatedly  observed  the  same  kind  of  small  spider, 
either  when  placed,  or  having  crawled,  on  some  little  eminence, 
elevate  its  abdomen,  send  forth  a  thread,  and  then  sail  away  in  a 
lateral  course,  but  with  a  rapidity  that  was  quite  unaccountable. 
I  thought  I  could  perceive  that  the  spider,  before  performing  the 
above  preparatory  steps,  connected  its  legs  together  with  the  most 
delicate  threads,  but  I  am  not  sure  whether  this  observation  is 
correct. 

"  One  day  at  Santa  F^  I  had  a  better  opportunity  of  observing 
similar  facts.     A  spider,  which  was  about  three-tenths  of  an  inch 

*  JouTDal  of  the  Voyage  of  the  Beagle^  p.  187. 
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in  length,  and  which,  in  its  general  appearance,  resembled  a  Citi- 
grade  (therefore  quite  different  from  the  gossamer  spider),  while 
standing  on  the  summit  of  a  post,  darted  forth  four  or  five  threads 
from  its  spinners.  These,  glittering  in  the  sunshine,  might  be 
compared  to  rays  of  light.  They  were  not,  however,  straight, 
but  in  undulations  like  a  film  of  silk  blown  by  the  wind.  They 
were  more  than  a  yard  in  length  and  diverged  in  an  ascending 
direction  from  the  orifices.  The  spider  then  suddenly  let  go  its 
hold  and  was  quickly  borne  out  of  sight.  The  day  was  hot  and 
apparently  quite  calm ;  yet  under  such  circumstances  the  atmos- 
phere can  never  be  so  tranquil  as  not  to  affect  a  vane  so  delicate 
as  the  thread  of  a  spider's  web.  If  during  a  warm  day  we  look 
either  at  the  shadow  of  any  object  cast  on  a  bank,  or  over  a  level 
plain,  at  a  distant  landmark,  the  effect  of  an  ascending  current 
of  heated  air  will  almost  always  be  evident,  and  this  probably 
would  be  sufllcient  to  carry  with  it  so  light  an  object  as  the  little 
spider  on  its  thread." 

In  Temple's  Travels  in  Peru  *  it  is  mentioned  that,  when  sailing 
up  the  river  Plate,  "  the  rigging  of  the  ship,  from  top  to  bottom, 
was  literally  covered  .with  long,  fine  cobwebs  that  had  been  blown 
off  the  shore,  having  attached  to  them  their  insect  manufacturers, 
who  dispersed  themselves  in  thousands  over  the  deck."  . 

Such  showers  of  cobwebs  are  common  in  Europe,  especially  in 
the  autumn.  They  are  said  to  be  usually  preceded  by  a  great 
quantity  of  web  upon  the  ground,  which  afterwards  rises,  and 
when  the  wind  changes,  or  the  sun  begins  to  go  down,  falls  again. 

Mr.  Black  wall,  t  who  has  devoted  many  years  to  the  study  of 
English  spiders,  gives  the  following  interesting  account  of  one 
of  these  showers  of  gossamer :  — 

"A  little  before  noon  on  the  1st  of  October,  1826,  which  was 
a  remarkably  calm,  sunny  day,  the  thermometer  in  the  shade 
ranging  from  55°  to  64°,  I  observed  that  the  fields  and  hedges  in 
the  neighborhood  of  Manchester  were  covered  over,  by  the  united 
labors  of  a  multitude  of  spiders,  with  a  profusion  of  fine  glossy 
lines,  intersecting  one  another  at  every  angle  and  forming  a  con- 
fused kind  of  network.  So  extremely  numerous  were  these  slen- 
der filaments,  that  in  walking  across  a  small  pasture,  my  feet 
and  ankles  were  thickly  coated  with  them.  It  was  evident,  how- 
ever, notwithstanding  their  great  abundance,  that  they  must  have 
been  produced  in  a  very  short  space  of  time,  as  early  in  the 
morning  they  were  not  suflftciently  conspicuous  to  attract  my 
notice,  and  on  the  30th  of  September  they  could  not  have  ex- 

♦  Templets  Travels  in  Peru,  Vol.  i,  p.  49. 

t  Besearchee  in  Natural  History ,  1833.    Linniean  Transactions,  Vol.  xv. 
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isted  at  all ;  for,  on  referring  to  my  meteorological  journal,  I  find 
that  a  strong  gale  from  the  south  prevailed  during  the  greater 
part  of  the  day.  A  circumstance  so  extraordinary  could  not  fail 
to  excite  curiosity ;  but  what  more  particularly  arrested  my  atten- 
tion was  the  ascent  of  an  amazing  quantity  of  webs  of  an  irregu- 
lar, complicated  structure,  resembling  ravelled  silk  of  the  finest 
quality  and  clearest  white.  They  were  of  various  shapes  and 
dimensions,  some  of  the  longest  measuring  upwards  of  five  feet 
in  length  and  several  inches  in  breadth  in  the  widest  part ;  while 
others  were  almost  as  broad  as  long,  presenting  an  area  of  a  few 
square  inches  only.  These  webs,  it  was  quickly  perceived,  were 
not  formed  in  the  air,  as  is  generally  believed,  but  at  the  earth's 
surface.  The  lines  of  which  they  were  composed,  being  brought 
into  contact  by  the  mechanical  action  of  gentle  airs,  adhered  to- 
gether till,  by  continual  additions,  the}'  were  accumulated  into 
flakes  or  masses  of  considerable  magnitude,  on  which  the  ascend- 
ing cun'ent,  occasioned  by  the  rarefaction  of  the  air  contiguous 
to  the  heated  ground,  acted  with  so  much  force  as  to  separate 
them  from  the  objects  to  which  they  were  attached,  raising  them 
into  the  atmosphere  to  a  perpendicular  height  of  at  least  several 
hundred  feet.  I  collected  a  number  of  these  webs  about  midday, 
as  they  rose,  and  again  in  the  afternoon,  when  the  upward  cur- 
rent had  ceased  to  support  them,  and  they  were  falling;  but 
scarcely  one  in  twenty  contained  a  spider,  though  on  minute  in- 
spection, I  found  small  winged  insects,  chiefly  aphides,  entangled 
in  most  of  them. 

"From  contemplating  this  unusual  display  of  gossamer,  my 
thoughts  were  naturally  directed  to  the  animals  which  produced 
it ;  and  the  countless  myriads  in  which  they  swarmed  created  al- 
most as  much  surprise  as  the  singular  occupation  that  engi*ossed 
them.  Apparently  actuated  by  the  same  impulse,  all  were  intent 
upon  traversing  the  region  of  air ;  accordingly,  after  gaining  the 
summits  of  vanous  objects,  as  blades  of  gi*ass,  stubble,  rails, 
gates,  etc.,  by  the  slow  and  laborious  process  of  climbing,  they 
raised  themselves  still  higher  by  straightening  their  limbs,  and 
elevating  the  abdomen  by  bringing  it  from  the  usual  horizontal 
|>osition  into  one  almost  perpendicular,  they  emitted  from  their 
spinning  apparatus  a  small  quantity  of  the  glutinous  secretion 
with  which  they  fabricate  their  silken  tissues.  This  viscid  sub- 
stance being  drawn  out  by  the  ascending  current  of  rarefied  air 
into  fine  lines  several  feet  in  length,  was  carried  upw^ards,  until 
the  spiders,  feeling  themselves  acted  upon  with  sufiScient  force  in 
that  direction,  quitted  their  hold  of  the  objects  on  which  they 
stood,  and  commenced  their  journey  by  mounting  aloft.  When- 
ever the  lines  became  inadequate  to  the  purpose  for  which  they 
were  intended,  by  adhering  to  any  fixed  object,  they  were  immedi- 
ately detached  from  the  spinners  by  means  of  the  last  pair  of  legs 
and  became  converted  into  terrestrial  gossamer,  and  the  proceed- 
ing just  described  was  repeated." 
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I  do  not  know  of  any  published  account  of  similar  flights  of 
cobwebs  in  this  country,  but  on  almost  any  fine  morning  in  sum- 
mer the  grass  and  shrubs  may  be  found  covered  w^ith  threads  con- 
necting the  extremities  of  the  twigs  and  leaves  in  every  direction, 
and  floating  horizontally  from  them  sometimes  to  a  distance  of 
several  yards.  I  have  often  seen  the  short  grass  in  the  Salem 
pasture  so  covered  that  every  leaf  seemed  to  have  several  threads 
passing  &om  it.  One  morning  in  June,  1868, 1  noticed  some  little 
spiders  about  one  tenth  of  an  inch  long  rambling  about  on  the  top 
of  a  low  fence  partly  shaded  by  horse-chestnuts  and  apple-trees. 
At  intervals  they  would  stop,  raise  the  back  part  of  their  bodies, 
and  straighten  their  legs  until  they  stood  on  tip-toe  in  the  ridicu- 
lous position  shown  in  the  figure.  (Fig.  43.)  After  a  few  sec- 
onds they  would  retake  their  customary  position  and  travel  on. 
I  went  to  the  same  fence  and  watched  them  on  several  successive 
Fiir  43.  mornings,  and  finally  saw  one,  on  the  edge  of  the 

fence-cap,  raise  itself  as  in  the  figure  and  imme- 
diately after  a  thread  extended  upward  from  its 
spinners.  In  a  few  seconds  the  thread  increased 
to  nearly  a  yard  in  length,  when  spider  and  all 
rose  slowly  upward  until  the  thread  became  en- 
tangled in  the  branches  of  the  apple-tree  above, 
which  were  already  connected  together  by  nu- 
merous threads  and  occupied  by  several  spiders  of  the  same  kind. 
This  took  place  soon  after  sunrise  on  a  warm,  and  apparently  per- 
fectly calm  morning. 

At  another  time,  on  one  of  the  first  warm  days  in  March,  I  saw 
a  little  crab-spider  running  about  on  the  ends  of  a  barberry  bush 
and  dropping  from  twig  to  twig  until  it  hung  from  the  most  pro- 
jecting branch  by  a  thread  about  a  foot  long.  It  swung  back  and 
forth  for  some  minutes  when  a  gust  of  wind  blew  it  Aw&y  so 
quickly  that  I  could  not  follow  it  with  my  eyes.  It  had,  however, 
spun  a  thread  as  it  went  which  passed  from  the  bush  to  a  juniper 
about  six  feet  off*. 

Mr.  R.  P.  Whitfield  of  Albany,  N.  Y.,  tells  me  that  once  when 
passing  through  a  field  of  oat  stubble  on  a  warm  day  in  autumn, 
he  observed  great  numbers  of  threads  floating  upwai'ds  in  the  air, 
the  lower  extremity  being  attached  to  the  upper  ends  of  the  stub- 
ble, and  on  examining  some  of  the  stalks  he  found  numbers  of 
small  spiders  busily  running  up  and  down  them.  When  a  suit- 
able place  was  found  the  spider  would  attach  a  thread  to  the 
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upper  end  of  the  stalk  and  tben  descend  one  or  two  inches-  and 
retnm,  allowing  the  air  to  carry  upward  the  loose  thread.  At  the 
same  time  it  elevated  its  abdomen  and  the  current,  acting  on  the 
loop  already  formed,  drew  out  the  thread  from  the  spinnerets  until 
a  sufficient  quantity  had  passed,  when  it  broke  off  the  end  attached 
to  the  stalk  and  floated  away  with  the  web.  In  this  way  he  ob- 
served several  individuals  ascend.  At  the  time  there  was  no  per- 
ceptible current  in  the  atmosphere  except  the  upward  current 
caused  by  rarefaction. 

In  the  autumn  of  1865,  in  Northwestern  Iowa,  passing  along  the 
smooth  surface  of  the  river  in  a  boat,  he  observed  something  cross- 
ing the  river  with  a  skipping  motion,  striking  the  surface  of  the 
water  at  irregular  intervals.  Looking  about  he  saw  that  the  same 
thing  was  taking  place  at  other  points.  Upon  intercepting  one, 
which  he  had  watched  almost  from  the  opposite  bank,  he  found  it 
to  be  a  small  spider  (Attus),  from  the  abdomen  of  which  threads 
of  web  extended  several  feet  into  the  air,  by  which  it  was  floated 
along.  As  it  crossed  the  water,  the  air  being  cooler,  it  had  de- 
scended, allowing  the  spider  to  touch  the  surface  of  the  river. 

To  account  for  the  ascent  of  threads  and  spiders  various  the- 
ories have  been  proposed.  It  was  formerly  supposed  that  the 
threads  were  thrown  out  from  the  spider  as  water  is  from  a  syr- 
inge, independently  of  any  outside  force,  and  that  the  threads 
were  afterwards  blown  into  the  air  carrying  the  spider  with  them. 

Some  have  thought  that  the  spiders  actually  flew  in  the  air  with- 
out help  from  webs  or  from  the  wind,  using  their  legs  as  wings.  * 

Mr.  Murray  t  believed  that  a  spider  could  shoot  its  threads  in 
any  direction  without  reference  to  the  wind.    He  says  :  — 

"  Contrary  to  the  assertion  that '  spiders  have  no  power  of  pro- 
pelling their  webs  without  assistance  from  the  wind,'  I  fearlessly 
asseH  that  they  can  do  so  in  an  atmosphere  in  which  the  very  leaf 
of  the  aspen  remains  motionless ;  and  although  their  cTiar  volant 
obeys  the  direction  of  the  breeze,  this  simple  fact  proves  nothing 
in  favor  of  the  opinion  of  Mr.  Blackwall.  The  aeronautic  spider 
can  propel  its  tlieads  both  horizontally  and  vertically  and  at  all 
relative  angles,  in  motionless  air,  and  in  an  atmosphere  agitated 
by  winds ;  nay,  more,  the  aerial  traveller  can  even  dart  its  thread, 
to  use  a  nautical  phrase,  in  the  *•  wind's  eye.'  My  opinion  and 
observations  are  based  on  many  hundreds  of  experiments.     On 

*  J.  J.  VIrey,  Ferassac's  Bnlletin  Sciences  Natnrelles.  Tom.  rlii. 

t  Memoirs  Wernerian  Soc.,Vol.  y,  pt.  2, 1826 ;  and  London's  Mag.  Nat.  Hist.,  Vol.  i,  1829. 
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favorable  occasions  I  am  constantly  extending  their  amount,  and 
as  often  do  I  find  my  deductions  supported,  namely,  that  the  entire 
phenomena  are  electrical.  In  clear,  fine  weather  the  air  is  invari- 
ably positive;  and  it  is  precisely  in  such  weather  that  the  aero- 
nautic spider  makes  its  ascent  most  easily  and  rapidly,  whether  it 
be  summer  or  winter.  I  have  often  seen  this  in  winter,  during  an 
intense  frost,  a  circumstance  which  renders  the  action  of  warm 
currents  of  air,  as  accessory  to  its  flight,  something  more  than 
questionable.  Our  aeronaut  may  be  met  with  in  its  descent  over 
the  Mer  de  Glace  as  well  as  over  the  Lake  of  Geneva ;  and  it  will 
take  flight  as  readily  from  a  point  over  the  frozen  sea  as  from  the 
heated  surface  soil  of  the  valley  of  Chamouny. 

"  Several  circumstances  concur  to  shew  the  phenomena  of  as- 
cent to  be  electric.  The  propelled  threads  do  not  interfere  with 
each  other ;  they  are  divellent,  and  this  divergence  seemed  to  pro- 
ceed from  their  being  imbued  with  similar  electricity,  and  the 
character  of  that  electricity  appeared  to  me  to  be  an  interesting 
subject  for  subsequent  research When  a  metallic  con- 
ductor is  brought  near  to  the  suspended  spider,  it  disarranges  its 
projectiles,  and  the  insect,  conscious  of  some  counteracting  agency, 
coils  up  its  threads. 

"  When  a  stick  of  sealing-wax  is  brought  near  the  thread  of  sus- 
pension, it  is  evidently  repelled^  consequently  the  electricity  of 
the  thread  is  of  a  negative  character.  The  descent  of  the  thread 
is  instantly  determined  by  bringing  over  it  the  excited  sealing- 
wax  ;  and  if  strongly  excited,  and  the  spider  let  fall  on  its  surface, 
it  bounds  fVom  it  with  considerable  energy.  On  the  3d  of  Jul}', 
1822,  at  4  P.  M.,  thermometer  66®  Fahr.,  two  aeronautic  spiders, 
on  separate  threads,  were  brought  near  to  each  other ;  a  mutual 
repulsion  supervened ;  and  when  one  was  brought  in  momentarj* 
contact  with  the  other,  it  immediately  fell  lower  in  the  perpen- 
dicular plane. 

"An  excited  glass  tube  brought  near,  seemed  to  attract  the 
thread,  and  with  it  the  aeronautic  spider.  When  the  insect  was 
thus  positively  electrified,  the  rapidity  which  marked  its  descent, 
and  extent  of  thread  spun  out,  and  which  I  frequently  coiled  up, 
was  truly  astonishing,  being  at  least  30  feet  in  length." 

The  manner  in  which  the  thread  starts  from  the  body  is  diflScult 
to  determine,  on  account  of  the  small  size  of  the  spiders.  One 
theory  is  that  the  spider  must  attach  one  end  of  its  thread  to  a 
fixed  object,  so  that  the  wind  may  have  a  loop  to  blow  against. 
Some  think  it  more  probable  that  a  small  quantity  of  gummy 
material  is  emitted  from  the  spinnerets  and  drawn  into  a  thread 
l)}'^  the  current ;  *  others,  that  the  spinnerets  of  opposite  sides  are 

*Beimie'8  Insect  Architecture,  p.  881. 
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brought  in  contact  and  then  drawn  apart,  forming  a  little  web 
between  them  which  offers  enough  surface  to  the  wind  to  be  blown 
away,  carrying  out  the  thread  with  it. 


REVIEWS. 

Grave-mounds  and  their  Contents.*  —  In  this  concise  and 
remarkably  interesting  little  volume,  made  doubly  valuable  by  its 
489  wood  cuts,  which  show  that  the  author  took  pencil  and  en- 
graver to  his  work  as  well  as  his  pen,  pick,  and  spade,  the  student 
in  archaeology  will  find  much  to  instruct  and  aid  him  in  his  labors. 

The  author  calls  attention  to  the  fact  that  the  grave-mounds  of 
most  ancient  date  are  found  in  the  mountainous  districts,  while 
those  of  a  later  time,  though  in  part  associated  with  the  earlier 
mounds,  are  i^pread  throughout  the  country. 

In  this  country  the  term  mound  has  been  almost  universally 
given  to  all  our  ancient  tumuli,  and  to  an  American  reader  the 
multiplicity  of  British  terms  in  common  use  for  the  same  kind  of 
ancient  works  is  at  first  confusing.  Hence,  while  the  term  barrow 
is  in  general  use,  tump  is  given  as  the  synonyme  in  Gloucester- 
shire, Jioue  in  Yorkshire,  and  low  in  Derbyshire,  Staffordshire,  etc. 
The  term  low  is  so  universal  in  some  districts,  that  about  two  hun- 
dred places  in  Derbyshire  alone  have  the  affix  of  ^^  low,"  this  affix 
being  a  sure  indication  that  a  ^' mound"  exists  or  has  existed  in 
the  immediate  vicinity. 

In  the  second  chapter  our  author  gives  an  account  of  the  con- 
struction of  the  mounds  and  the  various  modes  of  burial,  both  by 
inhumation  and  cremation.  In  the  former,  the  bodies  were  most 
usually  placed  in  a  contracted  position,  lying  generally  on  the 
side  with  the  hands  in  front  of  the  face  and  the  knees  drawn  up, 
though  almost  every  other  position  of  the  body,  such  as  sitting, 
kneeling,  or  extended,  has  been  noticed.  In  burial  by  cremation, 
the  bones  left  after  the  burning  of  the  body  were  gathered  up  and 

*  A  Manual  of  ArchaBology,  as  exempliHed  in  the  BurialB  of  the  Celtic,  the  Romano- 
British,  and  the  Anglo-Saxon  Periods.  By  Llewellynn  Jewitt,  F.S.A.,  etc.  With 
nearly  Ave  hundred  illustrations.  London :  Groombridge  and  Sons,  1870.  12mo,  pp. 
906,  cloth,  ftUl  gilt. 
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either  placed  in  a  small  heap,  sometimes  '^  covered  with  a  small 
slab  of  stone,  or  wrai^ed  in  cloth  or  skin  (the  bronze  pin  which 
fastened  the  napkin  being  occasionally  found),  or  enclosed  in  cin- 
erary urns,  inverted  or  otheiwise.  In  some  instances,  even  when 
placed  in  urns,  they  were  first  enclosed  in  a  cloth."  In  regard  to 
the  disputed  point  as  to  the  form  of  the  barrows,  ^4ong  barrow," 
''round  barrow,"  etc.,  which  some  authors  have  considered  as 
indicating  a  difference  of  race  in  the  occupants,  and  have  even 
gone  so  far  as  to  give  as  a  rule, ''  long  barrows,  long  heads,  and 
round  barrows,  round  heads,"  our  author's  observations  lead  him 
to  the  following  conclusions : — 

''An  examination  of  a  very  large  number  of  barrows  leads  me 
to  the  opinion  that  the  original  form  of  all  was  circular,  and  that 
no  deviation  from  that  form  and  no  difference  in  section,  can 
be  taken  as  indicative  of  period  or  of  race. " 

In  the  third  chapter,  in  giving  an  account  of  the  places  where  the 
burning  of  bodies  has  taken  place,  he  says  that : — 

"  Wherever  the  burning  has  taken  place,  there  is  evidence  of  an 
immense  amount  of  heat  being  used ;  the  soil,  for  some  distance 
below  the  surface,  being  in  many  places  burned  to  a  redness  al* 
most  like  brick.  Remains  of  charcoal,  the  refhse  of  the  funeral 
pyre,  are  very  abundant,  and  in  some  instances  I  have  found  the 
lead  ore,  which  occurs  in  veins  in  the  limestone  formation  of  Der- 
byshire, so  completely  smelted  with  the  heat  that  it  has  run  into 

the  crevices  among  the  soil  and  loose  stones Is  it  too 

much  to  suppose  that  the  discovery  of  lead  may  be  traced  to  the 
funeral  pyre  of  our  early  forefathers?  I  think  it  not  improbable 
that  the  fact  of  seeing  the  liquid  metal  run  from  the  fire  as  the  ore 
which  lay  about  became  accidentally  smelted,  would  give  the  peo- 
ple their  first  insight  into  the  art  of  making  lead." 

The  several  facts  that  have  been  brought  forward  to  prove  that 
the  earliest  races  of  men  were,  if  not  habitually,  occasionally  can- 
nibals, have,  perhaps,  not  been  so  very  conclusive  as  to  secure 
general  belief,  but  the  testimony  that  the  early  races  indulged  to 
a  very  extensive  degree  in  the  equally  degrading  custom  of  human 
sacrifice  has  accumulated  to  such  an  extent,  that  it  can  now  hardly 
be  doubted  that  all  races  which  have  risen  to  a  state  as  high,  even, 
as  "  semicivilized,"  have  passed  through  the  stage  of  human  sacri- 
fice. That  the  ancient  Britons  were  no  better  than  the  ancient 
Americans  in  this  respect  is  suggested  by  the  following  sentence 
from  Mr.  Jewitt's  work : — 
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"It  is  frequently  found  in  barrows,  where  the  interment  has 
been  by  cremation,  that  there  will  be  one  or  more  deposits  in 
cinerary  urns,  while  in  different  parts  of  the  mound,  sometimes 
close  by  the  urn,  there  will  be  small  heaps  of  burnt  bones  without 
any  urn.  The  probable  solution  of  this  is,  that  the  simple  heaps 
of  bones  were  those  of  people  who  had  been  sacrificed  at  the 
death  of  the  head  of  the  family,  and  burned  around  him." 

Much  has  been  written,  and  many  popular  superstitions  are  ex- 
tant, regarding  the  Stone,  or  "Druidical"  Circles,  and  Cromlechs, 
or  '*  Druid  Altars."  These  our  author  disposes  of,  at  least  in  part, 
by  considering  the  smaller  circles  to  be  simply  the  outline  or 
commencement  of  the  mound  raised  over  the  place  of  burial,  and 
the  cromlechs  as  sepulchral  chambers,  denuded  of  the  earth  that 
once  formed  a  mound  over  them.  That  such  is  the  case,  his  own 
and  other  excavations  seem  most  conclusively  to  show,  but  while 
thus  reducing  popular  superstition  to  simple  facts,  the  mystery  as 
to  the  means  by  which  the,  in  many  instances,  gigantic  cromlechs 
were  erected,  is  left,  and  it  is  nearly  as  great  a  one  as  the  build- 
ing of  the  pyramids. 

In  this  notice  we  have  called  attention  to  only  a  few  of  the 
points  treated  of  by  Mr.  Jewitt  in  the  first  chapters  of  his  little 
book,  relating  especially  to  the  Ancient  British,  or  Celtic  Period. 
He  also  gives  an  equally  instructive  account  of  more  recent 
mounds  and  bui'ials  under  the  headings  of  the  Romano-British 
and  the  Anglo-Saxon  Period,  thus  bringing  archaeological  research 
well  into  the  domain  of  history,  and  in  many  instances  getting 
from  the  graves  of  the  dead  facts  with  which  to  elucidate  the  his- 
tory of  the  living. 

Crustacea  Dredged  in  the  Gulp  Stream  off  Florida.*  — 
The  rich  materials  dredged  by  M.  Pourtales,  in  the  Gulf  Stream, 
under  the  auspices  of  the  United  States'  Coast  Survey,  are  gradu- 
ally being  published  in  the  Bulletin  of  the  Museum  of  Compar- 
ative Zoology  at  Cambridge.  The  brachyurus  Crustacea,  of  which 
many  new  forms,  both  generic  and  specific,  were  discovered,  are 
now  enumerated  by  Dr.  Simpson,  with  notes  on  their  bathymetrical 
distribution,  though  most  of  the  species  were  from  shoal  water. 
In  a  second  part,  the  general  result  will  be  given,  to  which  we 
shall  allude  when  issued. 

*PreUmliiarf  Report  on  the  Crustacea  dredged  in  the  Gulf  Stream  in  the  Straits  of 
Florida;  by  L.  F.  de  Pourtales.  Part  1,  Brachynra.  Prepared  by  Dr.  William  Stimp- 
son.    8to.    pp.  109-100.    Cambridge,  1870. 
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The  Record  of  Entomology  for  the  year  1870  will  be  soon  is- 
sued,  and  it  is  hoped  that  subscribers  to  the  previous  parts  will  feel 
inclined  to  support  this  undertaking  another  year. 

Synopsis  of  European  Coleoptera  described  in  18G8.  * — This 
is  a  most  convenient  work  for  European  coleopterists,  and  is  of 
considerable  value  to  American  entomologists.  Each  species,  de- 
scribed as  new,  is  briefly  characterized  in  Latin,  so  that  entomolo- 
gists of  every  nationality  can  read  it.  When  will  the  time  come 
for  the  publication  of  a  similar  yearlj'  synopsis  in  America  for  all 
the  insects  ? 
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BOTANY. 

The  Jardin  des  Plantes,  Paris:  Feb.  20. — To-day  we  drove 
round  to  the  house  of  M.  Decaisne,  whose  celebrity  as  a  botanist 
is  too  well  known  for  any  further  comment  to  be  necessary,  and 
under  his  kind  and  most  interesting  guidance  I  visited  a  scerne 
which  was  full  of  painful  interest.  The  gardens  had  apparently 
been  a  point  of  especial  bombardment,  and  no  fewer  than  eighty- 
three  shells  jiad  fallen  within  their  comparativel}''  limited  area. 
We  went  out  to  the  glass-houses  to  judge  for  ourselves  of  the  ef- 
fects. On  the  nights  of  January  8th  and  9th,  four  shells  fell  in- 
to the  glass-houses  and  shattered  the  greater  part  of  them  into 
atoms.  A  heap  of  glass  fragments,  lying  hard  by,  testified  to  the 
destruction,  but  the  effect  of  the  shells  was  actually  to  pulverize 
the  glass,  so  that  it  fell  almost  like  dust  over  the  gardens.  The 
consequence  was  that  nearly  the  whole  of  this  most  rare  and  val- 
uable collection  was  exposed  to  one  of  the  coldest  nights  of  the 
year,  and  whole  families  of  plants  were  killed  b}'-  the  frost.  Some 
of  the  plants  suffered  the  most  singular  effects  from  the  concus- 
sion ;  the  fibres  were  stripped  bare,  and  the  bark  peeled  off  in 
many  instances.  One  house  into  which  we  went  presented  a  most 
lamentable   appearance  of  bare  poles ;   scarcely  a  leaf  was  left. 

*  Synopsis  Coleopterorum  Earopn  et  Conflnium,  anno  1868,  deflcriptoniin.    Anctore, 
G.  R.  Crotch,  M.  A.    London :  Williams  A  Norgate,  1870.    8vo.    pp.  68. 
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All  the  Orchids,  all  the  Clusiacese,  the  Cyclanthece,  the  Pandaneffi, 
were  completely  destroyed,  either  by  the  shells  themselves  or  by 
the  effects  of  the  cold.  The  large  Palm-house  was  destroyed, 
and  the  tender  tropical  contents  were  exposed  to  that  bitter  cold 
night ;  yet,  singularly  enough,  although  they  have  suffered  se- 
verely, not  one  has  yet  died.  Imagine  Kew  Gardens  under  a 
heavy  fire,  and  Dr.  Hooker  standing  disconsolate  in  the  midst  of 
them,  his  most  cherished  plants  in  ribands,  and  his  glass-houses  a 

s 

mass  of  powder,  and  we  can  form  some  idea  of  what  M.  Decaisne 
suffered  during  those  fifteen  nights,  when  shells  came  bursting  un- 
der his  windows,  sending  splinters  into  his  flower  garden  and 
shaking  his  house  to  its  foundations  with  every  explosion.  Feel- 
ing that,  at  all  costs,  he  was  bound  to  stick  to  his  post,  he  passed 
the  whole  of  his  time  actively  engaged  in  covering  up  his  plants 
in  blankets,  and  straining  every  nerve  to  keep  the  cherished  favoiv 
ites  of  a  lifetime  from  the  ruthless  missiles  that  were  searching 
every  nook  and  corner  of  the  establishment.  Two  shells  fell  into 
the  zoological  gallery,  one  into  the.  gallery  of  mineralogy,  where  it 
destroyed  some  beautiful  pieces  of  palaeontology.  Three  fell  into 
the  laboratories  and  museum,  destroying  a  valuable  collection  of 
rare  shells^  which  had  just  been  classified.  The  houses,  historical 
as  having  been  the  residences  of  Cuvier  and  Buffon,  did  not  escape, 
but  fortunately,  although  several  of  the  shells  were  found  to  be  full 
of  combustible  material,  nothing  was  set  on  fire.  All  through  the 
whole  of  the  fortnight  during  which  these  gardens  were  subjected  to 
this  rain  of  shells,  Messrs.  Decaisne,  Chevreuil,  and  Milne-Edwards 
remained  at  their  post,  unable  to  rest,  and  have  since,  at  their  own 
expense,  repaired  the  damage  done,  trusting  that,  whatever  form 
of  government  France  may  choose,  it  will  not  repudiate  its  debt 
of  honor.  The  British  public  have  nobly  come  forward  to  relieve 
the  distress  of  the  suffering  population  of  Paris ;  I  would  now 
make  an  appeal  to  the  comparatively  small  section  of  society 
whose  glass-houses  may  perhaps  be  supplied  with  plants  which 
may  replace  those  which  have  been  destroyed.  M.  Decaisne  is 
making  out  a  list  of  his  losses,  a  large  proportion  of  which  might 
possibly  be  supplied  from  Kew,  while  owners  of  private  collec- 
tions might  also  be  glad  to  testify  their  sympathy  and  interest  in 
the  cause  of  science  by  contributing  whatever  they  may  be  able  to 
spare  as  soon  as  the  amount  and  nature  of  the  loss  is  ascertained. 
I  feel  no  doubt  that  it  will  be  enough  to  make  the  facts  known  for 
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the  British  public  to  respond  with  the  same  generosity  which  they 
have  manifested  in  other  instances.  The  animals  fared  better 
than  the  plants  —  not  only  have  none  of  them  been  eaten  by  the 
population  of  Paris,  as  the  latter  fondly  suppose,  but,  although 
several  shells  burst  among  them,  they  have  escaped  uninjured. 
Of  course,  when  food  was  so  scarce  for  human  beings,  the  mon- 
keys and  their  companions  were  put  upon  short  allowance.  This 
fact,  coupled  with  the  extreme  rigor  of  the  season,  increased  the 
rate  of  mortality  among  them,  and  one  elephant  died,  but  was  not 
eaten.  The  two  elephants  and  the  camel,  that  were  eaten,  belonged 
to  the  Jardin  d' Acclimation,  and  had  been  removed  in  the  early 
stage  of  the  siege  from  their  ordinary  home  in  the  Bois  Boulogne, 
for  safety,  to  the  Jardin  des  Plantes,  where,  however,  it  would  ap- 
pear, it  was  not  to  be  found.  The  birds  screamed  and  the  animals 
cowered,  as  the  shells  came  rushing  overhead  and  bursting  near 
them,  as  they  do  when  some  terrific  storm  frightens  them ;  latterly, 
they  seemed  to  become  used  to  it ;  fortunately,  the  part  of  the  gar- 
cf^n  which  they  inhabit  is  somewhat  removed  from  the  museums,  at 
which  the  fire  seemed  more  especially  directed.  The  gates  of  this 
favorite  resort  were  kept  closed,  because  the  price  of  firewood  is 
so  high,  and  the  scarcity  of  it  such,  that  the  people  are  unable  to 
resist  the  temptation  of  coming  into  the  gardens  in  search  of  fuel, 
and,  for  the  present,  it  is  found  wise  to  shut  them  out ;  indeed,  so 
much  greater  is  the  necessity  for  fhel  than  for  food  at  present,  that 
the  provision  trains  have  been  stopped  by  order  of  the  Grovem- 
ment  to  allow  the  coal  trains  to  pass. — Special  Correspondent  of 
"  The  Times"  quoted  in  the  "  Gardeners*  Chronicle" 

Ascent  of  the  Sap  in  Pines.  —  Some  years  ago,  my  gardener 
pointed  out  to  me  that  some  Austrian  and  Scotch  Pines,  which 
had  been  completely  girdled  by  mice,  still  continued  to  grow,  as  if 
no  such  iiguiy  had  been  received.  In  order  to  test  this  matter,  I 
took  an  Austrian  Pine  about  five  feet  high,  and  girdled  it  for  a 
space  of  two  inches,  at  about  three  feet  from  the  ground.  This 
was  five  years  ago,  and  the  upper  portion  is  still  alive.  The  tree 
attracts  much  attention  from  visitors  to  my  grounds.  When  gir- 
dled, the  branch  was  about  one  and  one-half  inches  in  diameter. 
The  whole  portion  of  stem  between  the  tier  of  branches  above, 
and  that  below  —  a  space  of  about  fifteen  inches  —  has  since  re- 
mained of  that  size,  and  is  dry  and  hard  as  a  ''  pine  knot."    The 
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pai'ts  above  and  below  this  dead  space  increase  annually  in  girth. 
The  upper  portion  is  now  about  nine  inches  in  circumference.  There 
are  branches  at^ove  and  below  the  girdled  portion ;  the  lower  ones 
growing  much  the  stronger.  The  upper  portion  mt^es  only  two 
or  three  inches  of  growth  a  year,  and  the  "  needles  "  are  of  a 
brighter  green  than  the  lower.  —  Thomas  Meehan. 

Dimorphism  in  Deutzia. — My  friend,  Edward  Tatnall,  of  Wil- 
mington, Del.,  once  called  my  attention  to  the  fact  that  there 
appeared  to  be  two  kinds  of  flowers  on  the  Devizia  gracilis^  a 
dwarf  shrub  now  common  in  gardens.  I  have  a  plant  now  in  flow- 
er by  forcing  in  a  greenhouse.  One  class  of  flowers  is  of  nor- 
mal form,  with  well  developed  pistils,  and  the  ten  stamens  with 
their  somewhat  petaloid  filaments.  The  other  class  has  the  pistils 
scarcely  developed ;  the  anthers  seem  quite  as  large  and  as  perfect 
as  in  the  others,  but  are  quite  destitute  of  filaments.  I  cannot  tell 
with  certainty  whether  this  is  an  arrangement  for  cross-fertiliza- 
tion of  separate  flowers,  because  the  anthers  in  the  hermaphrodite 
flowers,  as  we  suppose  them  to  be,  appear  perfect ;  but  when  the 
season  comes  for  observing  the  flowers  in  the  open  ground,  May 
or  June,  no  doubt  the  facts  could  be  definitely  ascertained.  I 
make  note  of  these  little  things  now,  so  that  botanical  students 
can  observe  for  themselves  when  the  time  comes  round. — Thomas 
Meehan. 

Contrivance  in  the  Corolla  of  Salvia  involucrata. — In 
most  Salvias,  part  of  the  anther  develops  into  a  lever  which  closes 
the  throat,  and,  when  lifted  by  an  insect,  causes  the  pollen  to  be 
thrown  on  its  back.  Some  suppose,  and  with  apparent  good  rea- 
son, that  this  is  to  aid  in  cross-fertilization.  In  Salvia  involucratay 
the  lever  arrangements  are  remarkably  well  developed,  but  the 
arched  upper  lip  curves  inward,  and  prevents  the  anthers  from 
acting  in  the  manner  above  described.  It  would  seem  as  if  the 
plant,  after  '^making"  its  arrangements  for  cross-fertilization, 
^'repented,"  and  ^^made"  another  to  contradict  it. — Thomas 
Meehan. 

Albino  Flowers. — During  the  summer  of  1869  I  observed, 
in  the  University  campus,  quite  a  number  of  specimens  of  Trifiy- 
Hum  pratense^  with  perfectly  white  flowers.  During  the  past  sear 
son,  although  I  searched  diligently,  I  was  not  able  to  find  any  white 
flowers  of  that  species,  not  even  upon  stalks  which  I  believe  to 
amkr.  naturalist,  vol.  v.  11 
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have  sprang  from  the  same  roots  that  bore  the  white  flowers  ob- 
served the  year  previous,  they  having  apparently  resumed  their 
specific  color. 

During  the  autumn  of  1868  I  discovered  in  Northern  Iowa  a 
specimen  of  Liairis  cylindrica  with  perfectly  white  flowers,  all  the 
flowers  upon  the  three  stalks  from  the  same  root  being  white. 
This  seems  more  remarkable  than  that  of  the  white  clover  men- 
tioned,  because  the  usual  color  of  the  latter  is  at  best  only  spe- 
cific, while  rose-red  is  regarded  as  the  invariable  color  of  all  the 
species  of  Liatris,  In  other  words,  the  color  is  a  generic  char- 
acter.—  C.  A.  White. 

[We  print  this  notice,  with  the  remark,  once  for  all,  that  occa- 
sional white  flowers  may  be  expected  in  any  species,  so  that  it  is 
hardly  worth  while  to  specify  numerous  particular  instances. — 
Eds.] 


ZOOLOGY. 

Poison  of  the  Cobra. — At  the  meeting  of  the  Boston  Society 
of  Natural  History,  January  18th,  Mr.  George  Sceva  gave  the  re- 
sults of  an  experiment  which  he  had  recently  made  in  connection 
with  Dr.  Thomas  D wight,  Jr.,  with  the  poison  of  the  Cobra  di 
Capello,  Naja  tripudians. 

January  8th,  one  quarter  of  a  grain  of  the  dried  poison,  which 
had  been  kept  a  little  more  than  seven  months,  was  put  into  twenty 
drops  of  water,  the  poison  dissolved,  and  the  liquid  reduced  by 
evaporation  at  a  temperature  of  85®  F.,  to  four  drops.  This  was 
exposed  to  the  air  at  a  temperature  of  22°,  and  was  completely 
frozen  in  four  minutes,  the  warmth  of  the  porcelain  vessel  retard- 
ing the  process  slightly.  The  poison  was  allowed  to  remain  in  the 
frozen  state  for  sixteen  hours,  during  which  time  the  temperature 
fell  to  8°,  or  24°  below  the  freezing  point.  On  the  following  day, 
January  9th,  the  poison  was  thawed  and  diluted  with  three  or  four 
drops  of  water,  and  two  drops  of  the  liquid  injected  with  a  fine- 
pointed  syringe  into  the  pectoral  muscle  of  a  pigeon,  about  half  an 
inch  from  the  keel  of  the  sternum,  the  point  of  the  syringe  pene- 
trating the  muscle  about  one  eighth  of  an  inch.  This  part  of  the 
pigeon's  body  was  selected  in  order  to  avoid  wounding  any  of 
the  viscera  or  large  blood  vessels. 
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The  poison  was  injected  at  4.32  P.  M.  At  4.34  there  was  a 
motion  of  the  bowels.  Although  this  almost  invariably  occurs,  as 
the  first  symptom  of  the  action  of  the  poison  in  the  lower. animals, 
j'et  it  cannot  be  ihlly  relied  on  in  the  case  of  birds,  as  it  fre- 
quently occurs  from  fright. 

At  5.10  another  motion  of  the  bowels,  followed  "by  slight  trem- 
ors and  convulsive  movements,  clearly  indicating  the  action  of  the 
poison. 

At  5.15  no  further  symptoms  of  importance  appeared.  At  this 
time  he  left  the  room  for  about  two  hours,  and  on  returning,  at  a 
few  minutes  past  7,  found  the  pigeon  dead ;  its  death  having  oc- 
curred in  less  than  two  hours  and  a  half  from  the  time  of  being 
poisoned. 

Mr.  Sceva  then  made  some  general  remarks  on  the  habits  of  the 
Cobra,  and  on  the  action  of  its  poison.  He  said  he  had  been 
much  surprised,  in  looking  over  some  works  on  natural  history,  at 
the  erroneous  statements  on  this  subject  which  many  of  them  con- 
tained. He  thought  these  errors  might  be  attributed,  in  a  great 
measure,  to  the  general  aversion  which  people  felt  for  all  poison- 
ous reptiles.  This  seems  to  account,  when  combined  with  the. 
usual  credulity  shown  in  such  matters,  for  the  many  strange  sto- 
ries and  absurd  reports  that  had  been  published  of  the  poisonous 
snakes  of  distant  countries,  such  as  India ;  and  in  many  instances 
he  had  found  that  men  .holding  high  positions  in  the  Government 
civil  service  and  physicians  residing  in  that  country,  had  published 
statements  which  had  been  accepted  here  and  in  Europe,  as  facts 
well  established  by  their  personal  obser\'ations  and  careful  investi- 
gations ;  whereas  they  were  founded  merely  on  the  stories  told  by 
the  jugglers,  snake-charmers  and  other  ignorant  people.  In  some 
popular  works  on  natural  history  recently  published,  which  on 
many  subjects  appeared  to  be  carefully  written,  there  seemed,  in 
this  matter,  a  great  want  of  careful  discrimination.  In  J.  G. 
Wood's  "Natural  History  of  Reptiles,"  several  pages  were  devoted 
to  accounts  of  antidotes,  such  as  the  leaves  and  roots  of  the  !/4m- 
tolochia  Indica^  the  "  Snake  Stone,"  etc.  These,  with  a  great  many 
other  reputed  antidotes,  had  been  found  by  recent  investigation  to 
be  utterly  worthless. 

Mr.  Sceva,  during  the  past  three  years,  while  attached  to  the 
Indian  Museum  at  Calcutta,  had  assisted  Dr.  Fayrer,  the  Profes- 
sor of  Surgery  in  the  Medical  College  there,  in  his  numerous  ex- 

!!♦ 
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periments  with  the  venom  of  poisonous  snakes.  Among  those 
made  to  test  the  value  of  local  applications  was  that  of  the  actual 
cautery  by  plunging  pointed  red-hot  irons  deeply  into  the  flesh  in 
the  places  where  the  fangs  had  entered,  but  this  failed  to  destroy 
the  poison. 

This  result,  liowever,  would  not  surprise  one  who  fiiUy  under- 
stood the  rapidity  with  which  the  blood  passes  through  the  soft 
tissues  of  the  body,  and  the  instantaneous  action  of  the  poison 
upon  it. 

To  show  the  rapid  effect  of  the  poison  on  the  blood,  Mr.  Soeva 
read  one  of  Dr.  Fayrer's  experiments  that  he  had  witnessed,  in 
which  the  inguinal  fold  of  the  skin  of  a  dog  was  held  by  two  pairs 
of  long-bladed  forceps  in  such  a  manner  as  to  include  a  triangular 
piece  of  about  three  inches  in  length.  The  Cobra's  fangs  were 
applied  to  the  middle  of  the  free  edge,  and  with  a  sharp  scalpel, 
held  in  readiness,  the  fold  of  skin  was  at  once  cut  out,  and  yet  the 
dog  died  from  the  effects  of  the  poison  in  fifby-nine  minutes.  Dr. 
Fayrer,  in  his  report,  made  the  following  comments :  — 

"  This  was  a  very  interesting  and  instructive  experiment,  most 
clearly  demonstrating  the  deadly  nature  of  the  virus  and  the  awfVil 
rapidity  with  which  it  passes  into  the  circulation.  The  bitten  part 
was  not  merely  excised,  as  we  speak  of  excising  the  parts  around 
the  spot  which  the  fangs  had  penetrated,  but  the  fold  of  skin  into 
which  the  fangs  had  injected  the  poison  was  removed  within  a  sec- 
ond after  the  bite  ;  for  the  knife  had  entered  almost  before  the  fangs 
had  left.  In  fact,  it  could  not  have  been  done  more  rapidly,  and 
yet,  within  one  hour,  the  animal  was  dead  from  the  effects  of  the 
poison.  The  infinitesimal  portion  of  time  during  which  the  Cobra's 
fangs  were  inserted  in  the  tissues  was  sufficient  to  have  sent  the 
poison  through  the  circulation  beyond  the  reach  of  incision,  and 
yet  how  very  small  must  that  portion  have  been." 

Mr.  Sceva  exhibited  on  the  table  a  living  specimen  of  the  Cobra, 
which  he  had  brought  with  him  from  India.  It  was  about  five  feet 
in  length,  and  of  the  variety  known  in  India  as  the  Keuteah. 
It  had  eaten  nothing  while  it  had  been  in  his  possession  (since  the 
8th  of  June  last),  a  period  of  seven  months  and  ten  days.  He 
had  also  kept  others  in  India  for  over  five  months  without  food. 

He  said  the  common  belief  that  the  Cobra  would  seek  to  exer- 
cise  its  deadly  power  by  biting  any  person  who  should  come  within 
its  reach,  was  quite  erroneous.  On  the  contrary,  it  avoids  using  its 
fangs  as  much  as  possible,  except  when  securing  its  food.     When 
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two  Cobras  were  placed  together  in  a  cage,  they  would  sometimes 
strike  at  each  other  for  hours  with  their  noses,  and  would  blow 
their  venom  and  saliva  from  their  mouths ;  but  hei  had  never  seen 
one  bite  another,  although  he  had  kept  a  large  number  of  them 
in  cages  convenient  for  observation. 

Of  the  great  numbers  of  deaths  (some  thousands)  occurring  an- 
nually from  Cobras,  the  bites  were  almost  always  received  when 
people  stepped  upon  them. 

Until  very  recently  it  was  almost  universally  supposed  that  the 
poison  of  the  Cobra  had  no  effect  on  the  mongoose,  an  animal  re- 
sembling the  weasel.  It  was  well  known  that  the  mongoose  would 
attack  and  kill  the  Cobra,  and  would  sometimes  eat  a  large  part  of 
the  body,  but  in  these  encounters  the  mongoose,  by  his  great  agil- 
ity, could  easily  avoid  being  bitten ;  and  Mr.  Sceva  had  found,  on 
examining  a  Cobra  which  had  been  killed  by  a  mongoose,  that  all 
the  wounds  had  been  inflicted  back  of  the  head.  When,  however, 
the  mongoose  was  secured,  and  a  Cobra  was  compelled  to  bite  its 
leg,  by  having  it  put  into  the  snake's  mouth,  the  mongoose  died  in 
a  very  short  time. 

Mr.  Sceva  added,  that  since  making  the  experiment  with  the  fro- 
zen poison,  he  had  found  that  a  similar  one  had  been  made  on  the 
venom  of  the  rattlesnake  by  Dr.  S.  Weir  Mitchell  of  Philadelphia. 
Dr.  Mitchell  also  found  that  neither  boiling  nor  a  putrefactive 
change  destroyed  its  poisonous  action.  These  experiments  have 
also  been  made  with  the  venom  of  the  Cobra  with  like  results. 

Distribution  of  Animals  in  the  South  Seas.  —  Having  pre- 
viously explored  nearly  every  South  Sea  group,  I  was  surprised  at 
the  superior  richness  of  the  .Viti  Islands,  as  compared  to  the  other 
locations.  Of  shells  alone,  I  got  about  fourteen  himdred  species, 
and  new  ones  were  occurring,  up  to  the  time  of  my  departure.  I 
have  not  the  least  doubt  but  that  the  group  wUl  produce  six  hun- 
dred species  more.  At  the  Navigators  I  found  nearly  eight  hun- 
dred species.  Tahiti  produced  five  hundred.  So  it  is  evident  that 
the  nearer  we  approach  the  East  Indies  the  richer  the  Islands  be- 
come in  shells.  The  same  rule  applies  to  every  other  department 
of  Natural  History. 

Since  I  have  been  collecting  in  the  South  Seas  I  have  ascer- 
tained that  nearly  every  group  has  some  species  of  marine  shells 
peculiar  to  that  one  location,  and  which  do  not  occur  elsewhere. 
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Again,  certain  species  are  abundant  at  some  particular  group,  and 
gradually  become  more  and  more  rare  as  we  recede  from  their 
metropolis,  or  specific  centres. 

Each  group  of  islands  has  distinct  species  of  land  shells,  and, 
in  fact,  every  island  in  a  group  possesses  its  peculiar  species.  For 
small  species  of  land  shells,  Stenogyra  juncea  and  Vertigo  pedicu- 
his  range  over  the  South  Sea  Islands,  and  are  the  only  exceptions 
to  the  rule.  What  is  most  surprising,  in  most  cases,  is  that  we 
find  the  species  confined  to  particular  valleys,  or  certain  parts  of 
the  islands.  The  small  islands  are  generally  richer  in  species  than 
the  larger  ones.  Succineae,  so  abundant  at  the  eastern  groups, 
do  not  occur  at  the  Viti  Islands,  while  the  latter  possess  maiiy 
species  of  large  Bulimi,  belonging  to  the  section  Charis  and  Pla- 
costylus,  which  are  not  found  at  the  former  islands.  Another 
marked  feature  in  the  Viti  land  shells  is  the  large  ground  species 
of  Navini.  Its  mangrove  swamps  swarm  with  many  species  of 
Auriculidae,  and  the  rivers  abound  in  large  Butissse. 

Fresh  water  shells  are  more  widely  diflTused  than  land  shells. 
Three  of  the  Tahiti  Neritiyice  {Taliitensis^  dilatula^  and  sp?)  occur 
at  Samoa,  but  not  at  the  intermediate  groups.  Several  species  of 
the  Samoa  (Navigator  Isles)  Neritina,  Navicella,  and  Melania  are 
common  at  the  Viti  group.  The  fresh  water  shells  of  the  Sand- 
wich Islands  are  all  peculiar. 

The  Viti  Islands  are  extraordinarily  rich  in  Mitridae  and  Pleu- 
rotomidaj.  Of  the  former  I  found  one  hundred  and  thirty,  and  of 
the  latter  one  hundred  species. 

Most  of  the  Viti  fish,  crustaceans  and  echinoderms,  are  identical 
with  Tahiti  species,  though  many  new  species  were  obtained.  Na- 
ture has  been  rather  chary  of  her  entomological  gifts  to  her  east- 
em  groups ;  but  in  the  Vitis  it  is  quite  the  reverse.  I  found  a 
great  variety  of  Lepidbptera  and  Coleoptera,  some  of  the  latter  of 
great  size  and  beauty.  Macrotoma  heros^  a  beetle,  attains  a 
length  of  four  and  a  half  inches,  and  a  large  Dorcus  abounds. 
The  larvae  of  both  species  are  considered  a  delicacy  by  the  natives 
and  relished  by  some  of  the  foreigners. 

At  the  Vitis  I  found  many  new  species  of  reptiles,  and,  for  the 
first  time,  met  with  fVogs  and  land  snakes.  One  lizard,  Brachyh- 
phu8  fascicUus^  attains  a  length  of  three  feet.  Every  species  of 
reptile  is  eaten  by  the  natives.  • 

While  I  was  in  the  group,  the  natives  killed  the  Rev.  Mr.  Baker 
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and  eight  native  teachers.  Cannibalism  is  still  common  at  the 
islands,  and  many  parts  of  the  group  are  too  dangerous  to 
explore. — A.  Garrett. 

Sexes  of  the  Lobster.  —  A  Correspondent  of  ''Land  and 
Water,"  makes  an  announcement,  which  is  endorsed  by  the  editor 
of  that  paper,  to  the  effect  that  the  sex  of  Lobsters  can  be  read- 
ily determined  by  the  character  of  their  claws,  since,  in  nearly 
fourteen  hundred  specimens  examined^  it  was  ascertained  that  in 
the  male,  the  blunt,  tufted  claw  is  always  on  the  left  side,  and  the 
sharj^est  serrate  claw  on  the  right,  a  condition  of  things  exactly'  re- 
versed in  the  female.  This,  however,  has  been  subsequently 
denied,  and  the  question  of  determining  the  sex  l)y  means  easily 
understood  by  the  laity,  3'et  remains  open. 

Occurrence  of  Land  Birds  far  out  at  Sea.  —  We  are  in- 
debted to  the  Smithsonian  Institution  for  the  following  extract 
from  a  letter  received  from  the  Hon.  L.  E.  Chittenden,  in  refer- 
ence to  certain  birds  which  came  on  board  the  vessel  in  which  he 
was  proceeding  to  Europe.  Frequent  mention  is  made,  in  the 
writings  of  travellers,  of  birds  having  been  seen  far  out  at  sea ; 
but  it  is  not  often  that  so  satisfactory  an  identification  of  the 
species  is  supplied,  as  thaf  furnished  b^'  Mr.  Chittenden's  letter. 

"  Steamer  Lafayette,  12  M.,  Oct.  19th,  186J). 

Latitude  41®  40';  longitude  64°  9';  distance  sailed  last  twenty- 
four  hours,  310  miles.  Distance  from  New  York,  589  miles.  To 
Brest,  2441  miles.  There  has  been  a  strong  wind  from  the  north- 
west the  last  twenty-four  hours.  Shortly  after  daylight  this  morn- 
ing, land  birds  began  to  alight  on  the  ship.  The  sailors  have  caught 
many,  some  twenty-five  or  thirty.  They  seem  very  weary  and  dis- 
inclined to  move  after  having  alighted,  and  are  easily  caught. 
They  must  have  been  bloicn  off  the  land,  but  it  is  singular  that  so 
many  should  have  been  blown  away  by  a  wind  which  is  far  from  be- 
ing that  of  a  gale.  They  flj^  straight  to  the  ship  and  alight ;  do  not 
circle  around  at  all.  I  have  been  showing  the  sailors  what  to  feed 
them  with.  They  have  produced  several  cages,  and  are  having 
quite  an  aviary.  Among  those  taken  were  the  following : — Bluebird 
(JSialiaWilso7iii)  ;  Yellow-bellied  Woodpecker  (Picus  vai'iusWWs.)  ; 
Field  Sparrow  {Spizella  7)M.«?i7/a  Wils.),  several  specimens  ;  Chipping 
Sparrow  {Spizella  socialis)  ;  another  sparrow,  name  unknown,  but 
with  a  white  throat,  breast  and  lower  part  of  Ixxly  yellowish  red 
(probably  Passerella  iliaca)  ;  -a  creeper,  ])robably  Brown  Tree 
Creeper.     A  flycatcher,  either  the  common  Pewee  or  the  Wood 
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Pewee,  I  think  the  latter ;  and  two  warblers,  which  I  could  not 
recognize,  as  they  were  both  probably  females  with  no  special, 
distinctive  marks." 

"  This  is  the  entry,  with  the  portions  in  parentheses  added  now. 
The  route  of  the  French  ships  is  far  to  the  southward  of  all  the 
other  steamers.  You  will  see  from  the  map  that  we  came  about 
three  hundred  miles  south  of  Nova  Scotia,  a  rather  long  flight  for 
the  birds.  Some  of  them  died,  but  the  greater  number  fed  well, 
and  when  we  were  in  Brest  harbor  I  made  the  sailors  set  them  free. 
So  you  may  hear  of  the  discovery  of  several  new  species  in  the 
north  of  France." 

'^  I  told  you  that  I  thought  there  was  a  robin  among  the  birds  that 
came  on  board  ship  ;  such  is  my  recollection.  But  it  is  not  men- 
tioned in  my  note,  and  I  think  I  must  have  been  mistaken." 

Iowa  Birds.  —  The  following  species,  not  catalogued  in  J.  A. 
Allen's  excellent  "  Notes  on  Iowa  Birds  "  (Mem.  Bost.  Soc.  Nat. 
Hist.,  Vol.  I.,  Pt.  IV.),  have  been  collected  by  me  in  Iowa,  and  are 
mostly  preserved  in  the  cabinet  of  Iowa  College,  Grinnell.  When 
no  locality  is  given,  the  central  adjoining  counties  of  Poweshiek 
and  Jasper  are  to  be  understood.  In  two  cases  of  doubt,  an  in- 
terrogation point  is  added.  The  word  "  summer  "  for  summer  res- 
ident, is  used  when  justified  by  recorded  dates  of  capture. 

Turdidce: — Hermit  Thrush  {T.  Pallasii  Cab.)  ;  seen  but  twice. 
Olive-backed  Thrush  (  T.  Swainsonii  Cab.)  ;  common  in  a  locust 
nursery  last  year ;  wholly  absent  this  year.  Ruby-crowned  Wren 
{R.  caJlendula  Licht.)  ;  seen  as  late  as  May  2d.  Troglodytidas : 
—  Shoit-billed  Marsh  Wren  (O.  stellaris  Cab.)  ;  summer.  Sylvi- 
colidoe:  —  Black  and  White  Creeper  (3f.  varia  Vieill.).  Yellow- 
rumped  Warbler  {Dendroica  coronata  Gray)  ;  common.  Chest- 
nut-sided Warbler  (Z>.  Pensylvanica  Baird)  ;  summer.  Na8h\ille 
Warbler  (ZT.  ruficapiUa  Baird)  ;  summer.  Hinindinidos : — Rough* 
winged  Swallow  (C  serripeiinis  Bon.)  ;  summer.  LiotricJiidas:  — 
Mocking  Bird  (3f.  poly glott  its  Boie)  ;  June  25th,  August  4th, 
and  October  2l8t ;  in  both  the  central  counties  mentioned ;  but  no 
song  heard.  Vireonidve:  —  White-ej-ed  Vireo  (F.  Noveboracensis 
Bon.);  June  1st.  Yellow-throated  Flycatcher  (F.  jlavifronB 
Vieill.)  ;  summer.  Red-eyed  Flycatcher  ( F.  oUvaceus  Vieill.) ; 
summer.  Frmgillidce : — Harris's  Finch  (Z.  querida  Gamb.)  ;  taken 
twice,  the  latest  May  19th.  Black  Snow-bird  («/.  hyemcUis  Sclat.) ; 
abundant  in  early  spring.  Snow-bunting  (P.  nivalis  Meyer) ; 
Clinton  county,  and,  I  think,  Poweshiek.  Purple  Finch  {Cpttr- 
pureus  Gray)  ;   Clinton  county.     Red  Crossbill  (C.  Americana 
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Wils.)  ;  Lee  county.  White-throated  Sparrow  (Z.  albicoUis  Bon.)  ; 
October  7th.  Tree  Sparrow  (S.  monticola  Baird)  }  common  in 
March  and  April.  Swamp  Sparrow  (3f.  palustris  Baird)  ;  taken  in 
October.  Indigo  Bird  (C.  cyanea  Baird)  ;  summer ;  very  common. 
Cardinal  Bird  (C  Virginianus  Bon.);  Lee  county.  Icteridce:  — 
Rusty  Blackbird  (5.  ferrugineus  Sw.)  ;  Clinton  and  Poweshiek 
counties.  Tyrannidce :  —  Yellow-bellied  Flycatcher  (E,  flavivenr 
tris  Baird)  ;  simimer ;  not  rare.  CucuUdoe  : — Yellow-billed  Cuckoo 
(C  Americantis  Bon.)  ;  summer ;  only  taken  in  a  grove  in  Kellogg, 
Jasper  county.  Picidoe:  —  Pileated  Woodpecker  (H.  pileattis 
Baird)  ;  Lee  county.  Strigidce :  —  Short-eared  Owl  (5.  Cassinii 
Brewer).  FcUconidas:  —  Duck  Hawk  (F,  anatum  Bon.)  ;  Clinton 
county.  Sharp-shinned  Hawk  (A.  fusctis  Bon.)  ;  Clinton  county. 
Golden  Eagle  {A.  Canadensis  Cass.).  Bald  Eagle  (JET.  leucocephalus 
Sa\'ig.).  Columbidce:  —  Passenger  Pigeon  {E.  migratoria  Sw.)  ; 
few  seen ;  one  taken  young,  June  26th.  Gray  or  Red-breasted  Snipe 
{M.  griseus  Leach)  ;  Clinton  county.  Tell-tale  or  Stone  Snipe  {G. 
melanoleuca  Bon.)  ;  Clinton  county.  Yellow-legs  (Cr.  flavipes 
Bon.)  ;  common  in  prairie  sloughs.  Solitary  Sandpiper  (R.  soUta- 
rius  Bon.).  Marbled  Godwit  (X.  fedoa  Ord.).  Qruidm:  — 
White  or  Whooping  Crane  {G,  Americanus  Ord.)  ;  Tama  county. 
Hallidce :  —  Sora,  or  Common  Rail  (P.  Carolina  Vieill.) .  Coot  (F. 
Americana  Gm.).  Anatidce:  —  Trumpeter  Swan?  (C  buccinator 
Rich.)  ;  3'oung.  Brant  (B,  brenta  Steph.)  ;  large  flocks,  doubtless 
this  species.  Spoonbill  {S.  dypeata  Boie)  ;  Clinton  county.  Gad- 
wall  (C  streperus  Gray)  ;  Polk  and  Clinton  counties.  Ringnecked 
Duck  {F.  coUaris  Baird)  ;  young.  Redbreasted  Merganser  {M. 
serrator  Liun.)  ;  Lee  county.  Hooded  Merganser  (Z.  cucidlatus 
Reich.)  ;  Lee  county.  Snow  Goose  {A.  hyperboreus  Pallas)  ;  Lee 
count3%  Pelicanidoe :  —  Rough-billed  Pelican  (P.  eryfhrorJiyncJiits 
Gm.)  ;  Lee  county.  Laridce: — Ring-billed  Gull  (L.  Delawaren- 
sis  Ord.).  Forster's  Tern ?  (S.  Forsteri  Nutt.)  ;  Clinton  county. 
To  this  list  I  may  add  the  Prothonotary  Warbler  and  the  Magpie 
(a  straggler),  known  to  have  been  taken  in  Lee  county.  All  of  the 
above  from  Lee  and  Clinton  counties  were  not  taken  by  myself, 
but  I  have  no  reason  to  doubt  the  correctness  of  the  locality  given. 
I  thus  add  fifty-four  species  to  one  hundred  and  eight  of  Mr.  Al- 
len's list,  which  were  observed  in  seven  counties  of  Western  Iowa. 
Mr.  Allen  speaks  of  the  scarcity  of  certain  birds.  Of  these, 
the  Robin,  Blue  Bird,  Chipping  Sparrow,  Cat  Bird,  Yellow  War- 
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bier,  Warbling  Vireb,  Loggerhead  Shrike,  Bobolink  and  Great 
Horned  Owl,  are  abundant  in  the  district  now  especially  reported 
from.  I  have  not  met  with  Wilson's  Thrush,  Winter  Wren,  Tit- 
lark, Tennessee  and  Blue  Warblers,  Grass  Finch,  Henslow's  Spar- 
row, Arkansas  and  Great-crested  Fljxatchers,  Yellow-bellied 
Woodpecker,  Least,  Pectoral  and  Spotted  Sandpipers  and  Soot}' 
Tern.  —  H.  W.  Parker. 

The  Colorado  Potato  Beetle  in  Niles,  Michigan.  —  While 
in  Niles,  Michigan,  this  winter,  I  took  somewhat  special  pains  to 
gain  information  in  regard  to  the  Colorado  Potato  Beetle,  as  it  had 
been  observed  on  one  farm  in  that  town.  On  the  fann  of  James 
Hudson,  of  whom  I  made  my  inquiries,  not  a  bug  of  this  sort  was 
seen  before  or  during  the  year  1868  ;  but  a  very  few  were  seen  on 
a  farm  about  half  a  mile  to  the  west.  In  the  summer  of  1869, 
this  beetle  appeared  on  Mr.  Hudson's  potatoes,  when  they  were 
about  a  foot  high;  when  he  first  saw  them  only  two  or  three 
were  on  a  hill,  but  they  increased  all  through  the  season. 

In  April,  of  1870,  Mr.  Hudson  in  plowing  his  fields,  ploughed 
up  the  full  grown  beetles,  and  they  walked  about,  being  very  lively, 
lie  planted  Early  Rose  potatoes  about  April  fii'st,  and  as  soon  as 
they  w^ere  fairly  up  these  beetles  commenced  their  attacks  upon 
them.  He  began  to  kill  them  by  squeezing  them  between  two 
paddles,  going  over  the  ground  daily,  but  apparently  without  check- 
ing tliem.  He  then  mixed  Paris  Green  with  ashes  and  sprinkled 
the  mixture  on  a  dozen  rows,  the  vines  at  this  time  being  a  foot 
high,  and  from  these  rows  he  secured  a  fair  crop  of  potatoes. 
Where  the  mixture  was  not  sprinkled,  the  bugs  ate  all  the  leaves, 
and  in  many  cases  they  ate  the  stalks  to  a  considerable  extent. 
They  now  began  on  a  new  field  hitherto  untouched,  appearing  in 
such  numbers  as  almost  literally  to  cover  both  the  leaves  and  the 
stalks.  They  were  so  numerous  that  in  less  than  an  hour  one  man 
gathered  about  twenty  quarts  of  them !  They  readily  drop  from 
the  vines  and  then  feign  death.  The  beetles  swept  right  through 
this  field,  going  at  the  rate  of  about  ten  or  twenty  rods  in  a 
week.  Their  yellowish  eggs  were  always  abundant  on  the  under 
side  of  the  potato  leaves;  but  they  also  laid  their  eggs  on 
weeds,  spires  of  grass,  and  even  on  dry  sticks !  While  the  havoc, 
above  described,  was  going  on,  no  other  species  of  insects  attacked 
the  potatoes.     At  this  time  the   Colorado  bugs  were   abundant 
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about  the  farm-buildings,  and  even  entered  the  house.  Toads 
are  their  natural  enemies,  eagerly  devouring  them.  But  on  this 
farm  the  hens  were  never  seen  eating  them. 

On  the  farm  above  mentioned,  the  bugs  disappeared  suddenly 
in  the  early  part  of  September. 

It  may  be  added  that  they  seem  to  prefer  Chenango  potatoes 
to  the  Early  Rose ;  and  that  they  would  hardly  touch  the  Earl}' 
Goodrich,  though  growing  side  by  side  with  the  Chenango,  which 
they  eagerly  devoured.  I  would  also  add  that  these  insects  do' 
not  confine  themselves  to  the  vines,  but  enter  the  hills  and  attack 
the  potatoes  themselves.  —  Sanborn  Tenney,  Williams  College^ 
February,  1871. 

Destructiveness  of  the  White  Ants.* — Having  to  repair  and 
paint  my  oflSce  a  year  ago,  my  boy  put  my  stationery  for  a  few 
da3's  on  the  floor,  when,  to  my  surprise,  I  found  it  all  eaten 
through  by  the  white  ants,  which  are  destructive  of  everything 
uix)n  this  Island.  Nothing  but  teak,  and  not  alwa3's  that,  escapes 
their  fangs.  Numbers  of  houses  in  Jamestown  are  fairly  gutted 
by  them  —  doors,  window  sashes,  floors  and  roofs  are  all  eaten 
up — so  that  nothing  but  the  bare  walls  are  now  standing,  their 
owners  being  too  poor  to  rebuild  with  iron  and  teak. 

I  send  a  volume  of  Allison's  History  of  Eufope,  to  show  you 
the  destructive  powers  of  this  extraordinary  insect.  —  Thomas 
Fetnam,  United  States  Consul  at  St.  Helena, 

Singing  Mice.  —  A  communication  in  the  Naturalist  some 
time  ago  in  regard  to  musical  mice,  prepared  me  for  a  phenomenon 
which  recently  came  under  my  observation,  which  otherwise  would 
have  astonished  me  beyond  conception.  I  was  sitting  a  few  even- 
ings since,  not  far  from  a  half-open  closet  door,  when  I  was  star- 
tled by  a  sound  issuing  from  the  closet,  of  such  marvellous  beauty 
that  I  at  once  asked  my  wife  how  Bobbie  Burns  (our  canary)  had 
found  his  way  into  the  closet,  and  what  could  start  him  to  singing 
such  a  queer  and  sweet  song  in  the  dark.  I  procured  a  light  and 
found  it  to  be  a  mouse  I  He  had  fllled  an  over-shoe  from  a  basket 
of  pop-corn  which  had  been  popped  and  placed  in  the  closet  in  the 
morning.  Whether  this  rare  collection  of  food  inspired  him  with 
song  I  know  not,  but  I  had  not  the  heart  to  disturb  his  com, 

*  Communicated  by  the  Smithsonian  Institution. 
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hoping  to  hear  from  him  again.  Last  night  his  song  was  renewed. 
I  approached  with  a  subdued  light  and  with  great  caution,  and  had 
the  pleasure  of  seeing  him  sitting  among  his  corn  and  singing  his 
beautiful  solo.  I  observed  him  without  interruption  for  ten  min- 
utes, not  over  four  feet  from  him.  His  song  was  not  a  chirp.)  but 
a  continuous  song  of  musical  tone,  a  kind  of  tO'Wt^o-wee-vxHhfcoO' 
wee-woo,  quite  varied  in  pitch.  While  observing  him  I  took  for 
granted  that  he  was  the  common  house-mouse  {Mus  mvscidua)^  bat 
when  he  sprang  from  the  shoe  to  make  his  escape  he  appeared  like 
the  prairie  mouse  {Heaperomys  Michiganensis),  a  species  I  had 
not,  however,  observed  before  indoors.  I  have  thus  far  failed  to 
secure  this  little  rodent  musician,  but 'shall  continue  to  do  all  I 
can  in  the  way  of  pop-corn  to  entertain  him,  and  if  his  marvellous 
voice  gives  him  the  preeminence  in  mousedom  which  he  deserves, 
by  the  aid  of  Natural  Selection  I  shall  presently  have  a  chorus  of 
mice,  in  which  case  you  shall  receive  their  first  visit. — W.  O. 
HiSKEY,  Minneapolis,  Minn, 

The  European  Hornet  in  America.  —  This  wasp  ( Vespa 
crabro  Linn.)  is  very  common  here,  and  has  been  to  my  knowledge 
for  the  past  twenty-five  years,  or  ever  since  I  have  been  in  this 
place.  I  think  it  is  something  over  twenty  years  since  there  was 
an  immense  colony  in  the  roof  of  an  old  ice  house,  at  the  gable 
end  of  which  was  a  round  hole  for  air  about  four  or  five  inches  in 
diameter.  This  hole  formed  the  entrance  to  their  abode.  Both 
their  brood  cells  and  the  outer  covering  are  very  brittle,  so  much 
so,  that  it  is  impossible  to  preserve  them  whole.  The  paper  seems 
to  be  made  of  green  wood,  in  procuring  which,  they  girdle  great 
quantities  of  the  branches  of  our  lilac  bushes. 

The  mass  of  comb  which  I  send  you,  was  taken,  I  think,  two 
years  ago  last  fall.  The  following  are  the  dimensions  of  the  comb, 
independent  of  the  outer  covering,  at  the  time  I  secured  it :  — 
Eighteen  inches  long,  twenty-three  inches  in  circumference.  There 
were  eleven  stories  or  sets  of  comb.  The  circumference  of  each, 
commencing  at  the  top,  was  as  follows :  — 17,  23,  27,  27, 27,  28,  28, 
27, 23, 19, 7,  inches,  making  a  united  circumference  of  about  twenty- 
one  feet.  Width  of  largest  cells  four  lines,  making  six  and  a 
quarter  cells  to  the  square  inch.  This,  I  believe,  makes  about 
one  thousand  five  hundred  and  eighty-one  cells.  This  nest  was 
between  the  weather  boards  and  the  inner  lining  of  boards,  in  what 
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was  once  an  ice  house.  This  cavity  was  at  one  time  filled  with 
hay,  but  the  hay  in  many  places  had  settled  down^  leaving  lai*ge 
vacant  spaces,  in  one  of  which  this  nest  was  formed,  about  four 
or  five  feet  from  the  ground.  The  entrance  was  by  a  knot  hole. — 
J.  Angus,  West  Farms^  N.  Y. 

[Mr.  A.  J.  Olmstead  writes  us  that  this  hornet  has  been  seen 
since  1863,  at  Morristown,  N.  J.,  and  that  the  nest  is  made  of  the 
green  wood  of  the  lilac.  ^^  It  does  much  damage  to  fruit,  but  at 
the  same  time  destroys  many  insects." — Eds.] 

The  Migration  of  Hawks.  —  The  solitarj^  habits  of  the  Hawks 
are  so  frequently  referred  to  in  general  works,  treating  of  the  nat- 
ural history  of  these  interesting  birds,  as  being  especially  distinc- 
tive of  the  birds  of  this  family,  as  to  fully  indicate  the  general 
prevalency  of  the  opinion  that  they  are  in  no  degree  gregarious, 
in  confirmation  of  the  observations  of  Dr.  William  "Wood,  published 
in  the  February  number  of  the  Naturalist  (1871),  in  which  he 
states  he  and  some  of  his  ornithological  friends  had  repeatedly  no- 
ticed considerable  companies  of  hawks  passing  over  in  early  spring- 
time. I  may  add  that  I  have  myself  observed  numerous  similar 
instances^  in  the  autumn  as  well  as  in  the  spring.  At  Spring- 
field (Massachusetts),  I  for  several  years  noticed  it  as  a  quite  reg- 
ular occurrence,  and  I  have  since  observed  similar  flights  of  hawks 
in  Iowa.  On  one  occasion  (in  April,  1862)  I  noticed  hundreds 
slowly  sailing  over  in  the  peculiar  gyratory  manner  of  these  birds. 
They  formed  a  long  loose  flock,  extending  both  to  the  northward 
and  the  southward  as  far  as  could  be  ^een,  the  whole  company  oc- 
cupying more  than  an  hour  in  passing  a  given  point.  Though 
soaring  at  a  considerable  height,  it  was  easy  to  see  that  the  com- 
pany was  composed  of  representatives  of  several  species.  While 
this  mode  of  migration  is  more  characteristic,  perhaps,  of  our  Bu- 
teones  (the  Red-tailed,  Red-shouldered,  and  Broad-winged  Hawks) 
than  of  other  species,  the  common  Accipiter  Cooperi  is  frequently 
associated  with  them. — J.  A.  Allen. 

LoNGEvnY  OP  A  Marine  Shell. — Mr.  Tryon  (Conch.  Sec. 
Acad.  Nat.  Sci.,  Philad.)  read  a  letter  from  Mr.  W.  M.  Gabb,  who 
collected  LiUorina  muricata  in  the  first  week  in  September,  speci- 
mens of  which  were  now  living,  although  having  been  out  of 
water  not  less  than  four  months.  This  he  believed  was  the  first 
case,  on  record,  of  the  longevity  of  life  illustrated  in  marine 
species. 
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The  Wing  of  Bats. — In  Max  Schultze's  "  Archiv,"  Band  vii^ 
1*"  Heft,  is  a  most  exhaustive  and  interesting  paper  on  the  struct- 
ure of  the  bat's  wing,  by  Dr.  Joseph  Schobl,  of  Prague,  Long 
ago  Spallauzani  discovered  that  bats  which  had  their  eyes  put 
out  were  able,  nevertheless,  when  allowed  to  fly  about  in  a  room, 
to  avoid  threads  stretched  across  it.  This  faculty  he  attributed  to 
some  highly  developed  sense  of  touch  possessed  by  the  wing.  Dr. 
Schobl  has  repeated  these  experiments ;  but  for  the  putting  out 
of  the  eyes  he  has  substituted  the  less  painful  method  of  covering 
them  with  sticking  plaster.  He  has  kept  bats,  thus  treated,  for  a 
year  alive  in  his  room,  and  has  entirely  confirmed  Spallanzani's 
results.  To  account  for  these  phenomena,  the  wings  of  bats  have 
been  examined  for  peculiar  nerve-endings,  by  Cuvier,  Leydig,  and 
Krause,  but  without  any  success.  The-  author's  discoveries  are 
therefore  quite  new  to  science.  The  following  is  a  short  abstract 
of  his  results.  The  bat's  wing  membrane  consists  of  two  sheets 
of  skin,  the  upper  derived  from  that  of  the  back,  the  lower  from 
that  of  the  belly.  The  epidermic  and  Malpighian  layers  in  each 
sheet  remain  separate,  whilst  the  true  skin  is  insei)arably  fused. 
In  this  fused  medium  layer  are  imbedded  the  muscles,  nerves,  ves- 
sels, etc.,  of  the  wing.  A  complicated  arrangement  of  delicate 
muscles  is  described,  which  have  their  tendons  formed  of  elastic 
tissue  instead  of  the  usual  white  fibrous  tissue.  There  are  also 
present  numerous  long  elastic  bundles  stretched  in  different  direc- 
tions in  different  regions  of  the  wing.  The  arteries  are  each  ac- 
companied by  a  single  vein  and  a  nerve,  the  three  keeping  company 
as  far  as  the  commencement  of  the  capillary  83'stem.  With  regard 
to  the  pulsation  in  the  wing,  Dr.  Schobl  has  nothing  new  to  add  to 
the  observations  of  Wharton  Jones  and  Leydig.  The  whole  wing 
is  covered,  both  on  the  upper  and  under  surface,  with  extremeh' 
fine,  sparsely  scattered  hairs.  These  hairs  are  most  numerous  on  the 
inner  third  of  the  hinder  part  of  the  wing,  and  they  gradualh'  de- 
crease in  number  towards  the  tip.  The  two  wings,  taken  together, 
contain  from  eight  thousand  to  ten  thousand  of  them.  They 
have  a  general  resemblance  to  those  on  the  body,  but  are  simpler 
in  form.  Their  length  is  about  0.2500"™*  in  Ve^iyenigo  serotinus^ 
the  species  principally  made  use  of  in  these  investigations.  Each 
hair  sac  has  from  two  to  seven  sebaceous  glands,  according  to  the 
species,  and  one  sweat  gland  opening  into  its  sac.  The  two  outer 
fibrous  layers  of  the  hair  sac  have  no  sharp  line  of  demarcation 
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to  separate  them  from  the  surromiding  connective  tissue,  but  the 
inner  or  hyaline  coat  is  highly  developed,  and,  after  being  con- 
structed beneath  the  hair  bulb,  widens  out  and  encloses  the  sense- 
bodies  (Tastkorperchen),  one  of  which  organs  is  connected  with 
each  hair. 

The  nerves  of  the  wing  may  be  considered  to  consist  of  five 
laj'ers,  i.  e.,  there  is  one  occupying  the  centre  of  a  transverse  sec- 
tion of  the  wing,  which  gives  off  on  each  side  of  it  four  others, 
and  these  are  successively  finer  and  finer  as  the\'  approach  the  oj)- 
posite  surfaces.  The  inner  layer  and  the  one  immediately  on 
each  side  of  it,  consist  of  nerve  fibres  with  dark  borders,  the  other 
layers  of  pale  fibres  only.  The  tastkorperchen  are  connected 
with  the  second  layer.  The  fifth  layer  of  finest  fibres  ends  as 
a  network  between  the  innermost  layer  of  cells  of  the  Malpighian 
layer  of  the  epidermis.  The  tastkorperchen  are  shaped  like  a 
fir-cone  with  a  rounded  apex  turned  inwards.  They  lie  imme- 
diately below  the  root  of  the  hair ;  and  their  core  or  central  sub- 
stance is  formed  of  a  prolongation  of  the  cells  forming  the  two 
root  sheaths  of  the  hair.  Their  length  is  0.0259  and  their  breadth 
0.0175"*"*.  A  nerve  containing  about  six  dark-edged  fibres  is 
distributed  to  each  korperchen.  Just  before  the  nerve  reaches 
this  organ  it  splits  into  two,  and  three  fibres  pass  to  one  side  of 
it,  three  to  the  other.  The  fibres  are  then  wound  round  the  bod}' 
so  as  to  sheathe  its  cellular  core.  Dr.  Sehobl  thinks  it  proba- 
ble that  the  fibres  on  one  side  are  continuous  with  those  on  the 
opposite  side,  and  that  there  is  thus  a  bipolar  arrangement  here. 
He  attributes  to  the  fine  network  of  pale  nerve  fibres  belonging 
to  the  fifth  \a.yer  the  appreciation  of  temperature,  pain,  etc. ;  to 
the  tastkorperchen  the  highly  exalted  sense  of  touch.  It  is 
curious  that  both  kinds  of  nerve  endings  are  connected  with  the 
Malpighian  layer  of  the  skin.  In  conclusion,  the  author  states 
that  he  believes  he  has  found  similar  bodies  in  peculiarly  sensitive 
places  in  other  mammals,  and  promises  an  early  account  of  them. 
— The  Academy. 

Differences  between  Yoltjg  and  Adult  Fishes. — Mr.  R.  Bliss, 
at  a  meeting  of  Bost.  Nat.  Hist.  Soc,  spoke  of  some  of  the  mark- 
ings which  distinguish  young  from  adult  fishes.  He  had  recently 
examined  some  specimens  from  India  which  had  a  double  line  on 
the  median  space ;  or  rather  a  single  line  starting  from  the  gill- 
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covers,  running  to  the  tail  and  then  returning  to  the  gill-covers. 
He  found  this  to  be  the  young  state,  and  this  the  manner  in  which 
a  dark,  solid  band  was  formed  and  became  perfect  when  the  fish 
reached  the  adult  state.  Another  species  forms  a  band  which  dis- 
appears, leaving  only  one  spot  at  the  head  and  another  at  the  tail. 
A  third  species  begins  with  a  band  and  ends  with  cross  striae, 
the  band  disappearing.  These  examples,  he  said,  show  the  neces- 
sity of  studying  fishes  in  all  stages  of  their  growth. 

Cardinal  Grosbeak. — On  the  Slst  of  January  last,  a  day  to 
be  remembered  as  one  of  the  coldest  of  this  very  cold  winter,  a 
specimen  of  the  female  Cardinal  Grosbeak  (CardincUis  Virginia^ 
nu8  Bonap.)  was  shot  in  the  spruce  woods  at  Point  Pleasant,  about 
one  mile  from  Halifax.  The  plumage  of  the  bird  forbade  the  idea 
of  its  having  escaped  from  confinement,  while  its  shyness,  coupled 
with  the  fact  of  its  being  found  on  skinning  to  be  actually  fat  and 
in  good  condition,  precluded  the  possibility  of  its  being  a  storm- 
blown  waif,  brought  by  a  revolving  gale  from  the  south.  Its  crop 
contained  a  few  partially  digested  seeds,  cereal  in  appearance. — J. 
Matthew  Jones,  Halifax^  Nova  Scotia, 

Arrival  op  Birds.  —  On  March  9th  the  first  Bluebirds  and 
Robins  made  their  appearance  in  Salem,  and  on  March  10th  two 
flocks  of  geese  passed  over  the  city  on  their  northern  journey. 
The  White-bellied  Swallow  was  not  noticed  before  April  2d. 

The  Chitons. — Dr.  P.  P.  Carpenter,  of  Montreal,  made  a  ver- 
bal communication  to  the  Boston  Society  on  the  family  of  Chitons ; 
but,  as  his  Monograph  of  the  group  is  now  in  the  press,  and  will 
shortly  be  published  by  the  Smithsonian  Institution,  it  is  not  nec- 
essary to  anticipate  his  results.  If  any  naturalists  have  species 
•which  they  wish  reported  on,  he  will  be  happy  to  name  them  from 
the  typical  series,  which  (with  his  other  collections)  he  has  pre-, 
sented  to  the  Museum  of  McGill  College. 

Cattle  Tick  in  the  Human  Ear.  —  Enclosed  you  will  find  a  tick 
the  history  of  which  is  this :  —  A  young  man  applied  to  Dr.  Bou- 
clier,  of  Iowa  City,  for  a  trouble  of  the  ear.  Four  months  before 
he  had  been  in  New  Mexico  and  had  slept  out  of  doors  many 
times.  The  trouble  of  the  ear  commenced  about  that  time.  His 
ear  pained  him  many  times  but  not  severely.  On  looking  into  his 
ear  foreign  material  was  seen,  and  on  removal  proved  to  be  the 
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bug  enclosed.    It  was  alive  and  lived  three  days  thereafter. — E. 
H.  Hazen,  M.  D.,  Davenport j  Iowa. 

[It  is  a  species  allied  to  Ixodes  bovis  Riley,  or  common  cattle 
tick. — Eds.] 

American  Association  for  the  Advancement  of  Science. — 
The  Board  of  Trade  of  Indianapolis  recently  held  a  meeting  for 
the  purpose  of  making  arrangements  for  the  next  meeting  of  the 
A.  A.  A.  S.,  which  will  be  held  at  Indianapolis  in  August  next, 
beginning  on  Wednesday,  the  16th.  The  meeting  was  largely 
attended  and  a  Local  Committee  of  one  hundred  persons  was  ap- 
pointed and  divided  into  sub-committees  on  Reception^  Finance^ 
Lodging,  Excursions,  Rooms,  Invitations,  and  Railroads,  Arrange- 
ments were  made  for  two  excursions  during  the  session  of  the 
Association.  One  to  Terre  Haute,  a  distance  of  sevent3^-three 
miles  from  Indianapolis,  where  the  Association  will  remain  over 
night  and  partake  of  the  hospitality  of  the  citizens.  On  this  ex- 
cursion a  visit  will  be  made  to  the  celebrated  Block-coal  field  (iron 
smelting  coal)  and  Blast  furnaces,  of  Clay  County.  This  coal  is 
now  attracting  much  attention  and  the  visit  will  be  most  interest- 
ing geologically.  The  other  excursion  proposed  is  to  New  Albany, 
on  the  Ohio  River,  where  there  are  a  number  of  interesting  manu- 
factories, among  them  the  only  plate  glass  works'  in  the  United 
States.  One  of  the  largest  railroad  bridges  in  the  world  is  also 
located  there.  The  Association  will  also  remain  at  New  Albany 
over  night. 

The  people  of  Indianapolis  and  \acinity  seem  to  be  resolved  to 
make  the  forthcoming  meeting  a  success,  and  every  facility  and 
accommodation  will  be  secured  to  the  members  of  the  Association. 

The  following  are  the  officers  of  the  Local  Committee :  —  Chair- 
man, Hon.  Daniel  Macajjley  ;  Vice  Presidents,  Thomas  McGuire, 
Esq.,  and  John  C.  Wright,  Esq. ;  General  Secretary,  T.  B.  Elli- 
ott, Esq. ;  Corresponding  Secretary,  Professor  E.  T.  Cox ;  Treas- 
urer, F.  A.  W.  Davis,  Esq. 

The  following  are  the  officers  of  the  Association  for  the  Indian- 
apolis meeting :  —  Retiring  President,  Dr.  T.  Sterry  Hunt,  Mon- 
treal ;  President,  Professor  Asa  Grat,  Cambridge  ;  Vice  President, 
Professor  G.  F.  Barker,  New  Haven ;  Permanent  Secretary,  Pro- 
fessor JosEFH  LovERiNG,  Cambridge ;  General  Secretary,  F.  W. 
Putnam,  Salem ;  Treasurer,  W.  S.  Val'x,  Philadelphia. 
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We  understand  that  the  sub-section  of  Microscopy^  so  well 
started  at  the  Salem  meeting,  and  developed  at  Troy,  will  be  well 
represented  at  the  next  meeting,  and  we  beg  to  suggest  to  the 
Local  Committee  the  importance  of  providing  a  room  with  proper 
light  and  substantial  tables  for  the  use  of  this  sub-section,  and  a 
safe  place  for  the  deposit  of  the  instruments  that  undoubtedly  will 
be  taken  to  the  meeting  if  members  are  notified  in  the  genei*al 
circular  that  such  arrangements  have  been  made. 

"VVe  also  trust  that  some  change  will  be  made  by  the  Association 
in  relation  to  the  Proceedings  on  the  first  day,  and  the  time  of 
delivery  of  the  President's  address,  which  certainly  shpuld  come 
olf  before  he  resigns  the  chair  to  his  successor,  and  there  seems  no 
more  appropriate  time  for  the  deliver}'  of  the  address  tlian  the  first 
evening,  which  it  would  be  well  to  have  permanently  allotted  to 
this  purpose  by  vote  of  the  Association.  The  organization  of  the 
meetings  of  the  Association  could  be  very  much  facilitated  by  a 
complete  change  of  the  present  irregular  and  confusing  mode  of 
proceeding,  and  we  trust  the  next  meeting  will  inaugurate  a  de- 
cided change  in  this  respect. 

Members  will  remember  that  the  titles  of  their  papers  must  be 
sent  in  advance  to  the  Permanent  Secretaiy. 

In  this  connection  we  call  attention  to  a  circular,  which  has 
been  mailed  to  the  address  of  everv  member  from  the  office  of  the 
Naturalist,  in  relation  to  the  early  publication  of  the  papers  to 
be  read  at  the  meeting,  and  to  request  any  person,  who  has  not 
received  a  copy  and  who  intends  to  read  a  paper  in  any  of  the 
Natural  Ilistorv  Sections,  to  send  to  the  oflice  of  the  American 
Naturalist  for  one. 

GEOLOGY. 

Some  Physical  Features  of  the  Appalachian  System  and 
THE  Atlantic  Coast  of  the  United  States,  especially  near 
Cape  Hatteras. —  At  the  meeting,  February  Ist.,  of  the  Boston 
Societ}'^  of  Natural  History,  Professor  N.  S.  Shaler  gave  an  ac- 
count of  the  coast  line  in  the  neighborhood  of  Cape  Hatteras  and 
the  Chesapeake  Bay.  He  thought  it  important  in  view  of  the  Zo- 
ological as  well  as  the  physical  history  of  the  continent,  to  deter- 
mine the  causes  which  had  given  the  existing  fonn  to  the  shore 
line  of  this  continent.  The  coast  between  the  Rio  Grande  and  the 
Chesapeake,  presents  but  two  considerable  prominences.    The  first, 
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that  of  Florida,  is  probably  entirely  the  product  of  organic  life,  and 
as  such,  probably  the  most  considerable  geographical  feature  on 
our  earth's  surface  the  product  of  that  agent  alone.  Cape  Hat- 
teras,  however,  cannot  be  regarded  as  in  any  way  the  result  of 
reef  building  animals,  though  it  has  been  suggested  that  possibly 
the  banks  so  like  the  reefs  of  Florida,  may  rest  upon  ancient 
coral  deposits.  Sections  through  the  reefs  show  that  they  are 
built  on  clay  bottoms.  The  Delaware  and  Chesapeake  bays  may 
be,  in  part,  at  least,  accounted  for  by  supposing  that  the  vast  ice 
streams  which  during  the  glacial  period  passed  down  the  main 
rivers  which  lead  into  them,  just  as  they  poured  down  the  Hudson 
and  the  Connecticut,  had  eroded  the  soft  rocks  upon  which  they 
descended  from  the  harder  rocks  of  the  Appalachian  Mountains 
just  as  the  streams  of  the  Rhone  and  Rhine  had  cut  away  the  soft 
rocks  making  the  lake  basins  of  Geneva  and  Constance.  We  can- 
not, however,  in  this  w&y  account  for  the  formation  of  Pamlico  and 
Albemarle  sounds,  though  the  mud  and  sands  which  form  the  out- 
lying banks  are  probably  derived  from  the  excavation  of  the  Chesa- 
peake, just  as  the  similar  deposits,  which  enclose  the  broad  water  of 
the  peninsula  of  Eastern  Virginia,  are  derived  from  the  excava- 
tion of  the  Delaware  Bay. 

It  is  likely  that  the  promontory  of  Cape  Hatteras  is  the  result 
of  the  elevation  of  an  outlying  ridge  of  the  Appalachians  near 
Richmond,  Virginia.  At  that  point  there  is  a  ridge  of  syenite 
appearing  from  beneath  the  tertiary  clays.  This  ridge  clefts  to 
the  east ;  beneath  the  clays  to  the  north,  is  similarly  hidden,  but, 
towards  the  souths  extends  as  far  as  near  Weldon,  where  it  may 
give  place  to  other  similar  ridges  which  continue  the  elevation  to 
the  southward.  The  height  of  this  ridge  can  be  ascertained  by 
following  it  to  the  westward,  where  we  find  it  sinkijag  beneath  the 
coal,  the  syenite  lying  more  than  a  thousand  feet  deep,  at  a  dis- 
tance of  ten  miles  from  the  summit.  So  we  see  that  Richmond  is 
on  a  mountain  one  thousand  feet  or  more  high,  though  covered  by 
subsequent  accumulations  after  having  been  much  eroded.  The 
mining  sections  through  the  beds  of  the  Liassic  coal  field  give  us 
the  best  of  evidence  on  this  point.  This  ridge  is  parallel  to  the 
AUeghanies,  and  must  be  regarded  as  part  of  that  system.  We 
must  modify  our  theory  of  the  elevation  of  the  Appalachian  chain, 
so  as  to  admit  that,  instead  of  having  been  altogether  the  product 
of  forces  acting  during  and  just  after  the  carboniferous  time 
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alone,  this  elevation  continued  to  go  on  until  after  the  formation  of 
the  Liassic  rocks  of  the  Richmond  coal  field  which  are  much  dis- 
turbed by  the  elevation  of  the  syenite  ridge  to  the  eastward. 
While  the  Appalachians  have  this  comparatively  recent  outline  to 
the  eastward,  the}'  have  an  ancient  ridge  In  a  comparable  position 
about  as  far  to  the  westward.  The  Cincinnati  and  Nashville 
Silurian  domes  are  only  the  highest  points  of  a  low  ridge  which 
was  elevated  on  a  position  parallel  to  the  subsequently  created 
Appalachian  system.  This  ridge  was  elevated  as  early  as  the 
period  of  the  Calciferous  sand  rock.  This  is  proven  by  the  traces 
of  beaches  and  broken  shells  in  beds  of  the  Hudson  River  Period, 
and  by  the  existence  of  great  deposits  of  salt  in  the  Calciferous 
sand  rock  which  could  only  have  been  formed  when  that  rock  was 
out  of  water.  We  have,  in  this  ridge,  the  first  of  the  folds  of  the 
Appalachian  system,  which  built  continually  towards  the  east- 
wai'd. 

The  Hatteras  projection  was  due  to  the  elevation  of  the  Rich- 
mond element  of  the  Appalachians.  The  border  tertiary  rocks 
were  thrown  up  and  have  resisted  the  wearing  action  about  Hat- 
teras. This  ridge  was  possibly  of  the  same  age  as  the  Connecti- 
cut River  dislocations  of  the  Tom  and  Holyoke  series,  and  of  the 
Martha's  Vineyard  series,  to  which  it  is  approximately  parallel. 

The  history  of  the  Appalachian  chain  showed  that  they,  like 
most  mountains,  tended  to  grow  b}''  successive  parallel  additions. 
Mountains  are  characteristically  shore  phenomena,  rarely  being  de- 
veloped away  from  that  line. 

The  character  of  the  topography  changes  materially  south  of 
Weldon.  Its  character  cannot  be  explained  by  the  ordinary  at- 
mospheric influences.  The  soundings  also  afford  similar  indi6a- 
tions.  The  topography  near  the  coast  is  purely  submarine,  as 
formed  by  the  action  of  the  sea.  Passing  inland,  the  evidences  of 
the  action  of  the  atmospheric  agents  appear.  He  thought  the 
whole  of  this  shore  indicated  a  recent  origin,  an  emergence  and  a 
slight  sinking  within  the  period  of  man's  remembrance.  There 
had  been  in  the  most  recent  geological  period  a  rising  and  sink- 
ing of  the  coast,  as  at  Charleston,  of  fifty  or  sixty  feet ;  Maine, 
two  hundred  feet ;  and  greater  on  the  coast  of  Labrador,  as  Dr. 
Packard  has  shown.  These  alternations  of  sinking  and  elevation 
could  be  accounted  for  by  supposing  that  the  sea  flows  in  their 
central  regions,  more  constantly  sinking  the  land  areas,  rising 
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when  the  pivot  point  of  this  rotation  was  at  the  shore,  the  sinking 
of  sea  bottom  and  rising  of  the  land  could  go  on  without  changing 
the  position  of  the  shore  line ;  if,  however,*  this  pivot  point  were 
to  the  seaward  of  the  shore,  the  movement  would  cause  the  land 
to  gain  on  the  sea ;  if  the  pivot  point  were  to  the  landward  of  the 
shore,  the  sea  would  seem  to  gain. 

He  spoke  of  the  great  influence  which  Hatteras  had  exerted  iu 
deflecting  the  Gulf  Stream  ftoin  its  course. 

Dr.  C.  T.  Jackson  said  that  the  syenite,  at  Richmond,  Virginia, 
mast  have  been  elevated  in  a  cold  state ;  there  was  no  evidence  of 
its  having  interpenetrated  the  coal  measures.  He  agreed  with  Pro- 
fessor Shaler  in  regard  to  the  elevation  of  the  coast,  the  pivot 
point  being  in  Virginia.  In  Carolina  a  cannon  placed  in  one  of 
,  the  streets  is  now  under  water.  In  the  eastern  parts  of  the  State 
of  Maine  fishermen  had  noticed  what  they  call  the  growth  of 
rocks ;  those  which,  within  their  recollection,  were  submarine,  now 
appearing  above  the  surface. 

Mr.  Shaler  referred  to  Mr.  Heinrichs,  who  was  now  working  in 
the  coal  measures  at  Richmond,  and  hoping  soon  to  get  down  to  the 
the  syenite.    He  expected  valuable  results  from  the  investigations. 

Mr.  J.  B.  Perry  said,  in  regard  to  the  syenite  underlying  the 
coal,  that  there  was  no  evidence  of  intrusion.  The  syenite  was  in 
existence  before  the  coal  was  laid  down.  In  regard  to  the  for- 
mation of  the  coast,  he  alluded  to  the  observ^ations  of  Elie  de 
Beaumont,  that  the  elevations  of  a  particular  period  were  parallel. 
The  oldest  uplifting,  that  on  the  west  of  Hudson's  Bay  in  N.  N. 
W.  and  S.  S.  £.  direction,  called  in  Europe  the  elevation  of  Fin- 
isterre,  is  earlier  than  the  Laurentian,  and  crosses  it.  Suppose 
there  were  such  an  elevation  under  the  surface  of  the  water,  corals 
would  form  upon  that  ridge,  and  an  easy  explanation  is  aflbrded 
of  the  extension  of  Florida  in  this  direction.  Supposing  parallel 
elevations,  another  might  have  had  a  bearing  upon  Hatteras.  He 
was  satisfied  that  Martha's  Vineyard  was  elevated  at  the  close  of 
the  Pliocene  period.     Mount  Etna  was  elevated  at  the  same  time. 

The  earlier  elevations  of  the  AUeghanies  occurred  during  the 
Longmynd  period,  at  the  end  of  the  Silurian  period.  The  axis  of 
Cincinnati  was  the  beginning  of  this  uplifting. 

He  had  studied  the  coal  measures  in  the  neighborhood  of  Rich- 
mond, and  difllered  fVom  the  general  conclusions  in  regard  to  them. 
Some  of  the  fish  from  Virginia,  New  Jersey,  and  the  Connecticut 
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valley,  are  identical,  and  have  a  character  intermediate  between 
those  of  the  Permian  and  the  Jurassic.  The  same  formation  ex- 
tends from  South  Carolina  to  Nova  Scotia.  The  character  of  the 
fossiliferous  portion  of  the  Connecticut  valley  shows  it  clearly  to 
be  Triassic.  The  Permian  was  a  cold  period.  The  Triassic,  a 
warm  period,  followed.  He  thought  it  was  neither  Permian  nor 
Jurassic,  as  many  supposed,  but  Triassic. 

Mr.  W.  H.  Niles  said  the  question  which  Professor  Shaler  had 
brought  forward  was  one  of  great  interest.  He  objected  to  the 
view  taken  by  Mr.  Perry  of  the  formation  of  Florida  and  Hatteras. 
Professor  Shaler's  view,  he  said,  was  consistent  with  all  the  phys- 
ical features  of  our  Eastern  coast.  The  deepest  portion  of  the  sea 
bed  lies  opposite  the  highest  mountains,  showing  a  parallelism  be- 
tween  the  Atlantic  valley  and  the  Appalachian  system.  The  Cin- 
cinnati axis,  he  said,  was  instructive  because  showing  that  all 
parallel  chains  were  not  raised  at  the  same  time.  The  long  terrace 
of  the  Atlantic  plain  forms  another  parallel.  The  streams  also 
conform.  The  depositions  are  parallel  with  the  mountain  chains. 
He  accepted  Professor  Shaler's  explanation  of  the  elevation  and 
depression  of  land  in  connection  with  water  deposition. 

Mr.  Perry  remarked  that  when  one  line  of  upheaval  crosses 
another,  it  will  be  modified ;  and  a  very  old  one  will  be  lai^ely  dis- 
guised, yet  may  have  had  its  effects  and  been  a  condition,  as  in 
Florida,  affording  ground  for  the  corals  to  work. 

Mr.  Hyatt  renoarked,  that  besides  the  general  westerly  and  eastr 
erly  motion  described  by  Professor  Shaler,  there  were  evidences  of 
a  motion  transverse  to  this  along  the  coasts.  Thus  the  north  of 
Greenland,  as  shown  by  various  arctic  explorations,  has  beaches 
recently  elevated ;  and  historical  records,  as  well  as  direct  observsr 
tions,  have  proved  that  the  south  of  Greenland  is  sinking.  Dr. 
Packard's  observations  in  Labrador  give  the  evidence  of  a  compar- 
atively recent  elevation,  probably  still  going  on.  Farther  south, 
at  the  Mingan  Islands,  the  speaker  had  observed  a  series  of  beaches, 
the  lowest  of  which  remained  near  high-tide  mark.  On  the  Island 
of  Anticosti  the  remains  of  fresh-water  shells  were  found,  which 
had  apparently  died  from  the  influx  of  tide-water  into  the  little 
estuary,  or  mouth  of  a  brook,  where  the  water  had  formerly  been 
fresh.  There  were  two  cliffs  stretching  around  the  southern  shore 
of  this  island,  each  about  fifty  feet  high.  The  present  sea  level, 
however,  at  high  tide,  now  reached  the  foot  of  the  inner  cliff,  over- 
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flowing  the  outer  cliff  to  the  depth  of  two  or  three  feet  or  more,  in 
different  localities.  The  shores  of  Nova  Scotia,  according  to  the 
observations  of  Professor  Marsh  and  others,  were,  if  the  speaker 
remembered  'rightly,  sinking.  The  shores  of  Maine,  as  shown  by 
Dr.  C.  T.  Jackson,  Dr.  Packard  and  others,  were  rising.  At  Mar- 
blehead  Neck  he  had  observed  a  wateivwom  cliff  elevated  eight  or 
ten  feet  above  high-water  mark,  and  protected  by  a  ridge  of  shin- 
gle^ which  forms  the  back  of  the  present  beach.  This  beach  now 
intervenes  between  the  cliff  and  the  water's  edge,  which  is  between 
thirty  and  forty  feet  distant. 

Observations  made  by  the  Coast  Survey  show  that  the  coast 
in  LfOng  Island  Sound  and  southward  in  New  Jersey  has  been 
sinking.  The  formation  of  Florida  Keys  shows  that  that  state  is 
rising.  These  and  other  facts  which  proper  investigation  would 
undoubtedly  bring  to  light,  indicate  a  series,  or  perhaps  many  se- 
ries, of  transverse  waves  of  elevation  and  subsidence  running 
down  the  coast  at  right  angles  to  the  direction  of  the  great  waves 
which  elevated  the  Appalachians. 

Mr.  Niles  showed  that  from  the  earliest  times,  in  the  Adirondacks, 
and  at  different  points  southerly,  there  had  been  peninsulas  cor- 
responding in  position  with  Florida,  which  was  the  most  southern 
and  latest. 

Natural  History  of  Deep-sea  Soundings  between  Galle 
AND  Java,  by  Captain  Chimmo. — The  ooze  dredged  up  from  a 
depth  of  two  thousand  three  hundred  fathoms,  where  the  temper- 
ature was  found  to  be  35^  F.,  consisted  to  the  extent  of  ninety  per 
cent,  of  organic  matter,  Foraminifera,  chiefly  Globigerinse,  to- 
gether with  Polycistinffi,  with  a  few  broken  sponge-spicules.  In 
the  shallow  water  near  Sumatra,  the  animal  life  has  decreased  to 
only  about  five  per  cent,  of  the  ooze,  the  Globigerinffi  having  en- 
tirely disappeared.  The  water  brought  up  f^om  great  depths  was 
found  to  'contain  a  large  proportion  of  salts  in  solution,  whidi 
crystallized  out  immediately  on  exposure  to  the  air.  Mr.  Busk 
remarked  on  the  great  interest  and  importance  of  the  observation 
of  the  low  temperature  of  the  deep  water  in  a  latitude  within  a 
few  degrees  of  the  equator,  strongly  confirming  the  conclusions 
as  to  a  general  circulation  of  the  water  between  the  equator  and 
the  poles  drawn  ftom  similar  observations  in  the  Atlantic. — 
Nature. 
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Disappearance  of  Aurora  Island.  —  Referring  to  the  state- 
ment of  the  disappearance  of  Aurora  Island  (one  of  the  New 
Hebrides  group),  recently  printed  in  the  newspapers,  Mr.  Tryon 
exhibited  to  the  Conchological  Section  of  the  Academy  of  Nat- 
ural Sciences  of  Philadelphia,  at  their  meeting  January  5th,  1871  <, 
two  species  of  shells  from  the  collection,  supposed  to  be  peculiar 
to  this  island,  remarking  that  in  the  event  of  the  reported  sab- 
mergence  of  the  island  being  confirmed,  these  must  be  classed 
among  the  lost  species.  In  his  report  on  the  mollusca  collected 
by  Wilkes's  U.  S.  Exploring  Expedition,  Dr.  Gould  gives  the  fol- 
lowing account  of  Aurora  Island  :  — 

'^  The  little  island  of  Metia,  or  Aurora  Island,  to  the  northeast- 
ward of  Tahiti,  is  one  of  peculiar  interest.  It  is  a  coral  island 
which  has  been  elevated  two  hundred  and  fifty  feet  or  more,  and 
has  no  other  high  island  near  it.  On  it  were  found  four  small 
land  shells  belonging  to  three  genera,  viz. : — Helix  pertenuis^  Helix 
Dcedcdea,  Partula  pusilla  and  Helicina  trochlea.  None  of  these 
were  found  upon  any  other  island.  They  seem  to  have  originated 
there,  after  the  elevation  of  the  island,  and  have  a  significant  bear- 
ing upon  the  question  of  local  and  periodical  creations  in  com- 
paratively modern  times." 

Geography  of  the  Sea  Bed.  —  At  the  meeting  of  the  Royal 
Geographical  Society,  held  on  Nov.  29,  a  paper  was  read  "  On  the 
Geography  of  the  Sea  Bed,"  by  Capt.  Sherard  Osborn,  R.  N.  The 
author  gave  an  account  of  our  present  knowledge  of  the  configura- 
tion of  the  bed  of  the  ocean,  as  derived  from  Admiralty  surveys 
and  submarine  telegraph  expeditions  dui'ing  the  last  fifteen  yeai^s. 
His  explanations  were  illustrated  by  a  number  of  diagrams  show- 
ing sections  of  the  North  Atlantic  and  other  oceans.  It  has  been 
definitely  ascertained  that  the  greatest  depth  of  the  ocean  does 
not  reach  3,000  fathoms  in  any  part  where  telegraphic  lines  have 
been  laid.  The  bed  of  the  North  Atlantic  consists  of  two  valleys, 
the  eastern  extending  from  10°  to  30**,  the  western  from  80®  to  50** 
West  Longitude.  The  extreme  depth  of  the  eastern  valley  is  under 
13,000  feet,  which  is  less  than  the  altitude  of  Monte  Rosa.  This 
valley  has  been  traced  southward  to  the  equator.  It  is  separated 
from  the  western  valley  by  a  ridge  in  80°  West  Longitude,  in  which 
the  average  depth  is  only  1,600  fathoms.  This  ridge  terminates 
to  the  north  in  Iceland,  and  southward  at  the  Azores,  so  that  it  is 
volcanic  in  its  character  at  both  extremities.  Its  extreme  breadth 
appears  to  be  under  300  miles,  and  the  Atlantic  deepens  from  it  on 
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both  sides.  Explorations  carried  on  in  the  Mediterranean,  the 
Red  Sea,  and  the  Indian  Ocean,  showed  similar  uniformity  in  the 
level  of  the  sea  bottom ;  and  the  general  conclusions  arrived  at 
by  CJapt.  Osborn  were,  that  in  the  deep  sea  there  is  an  absence  of 
bare  rock,  and  that  there  are  no  rough  ridges,  canons  or  abrupt 
chasms ;  moreover,  that  the  bed  of  the  deep  sea  is  not  affected 
by  currents  or  streams,  even  by  those  of  such  magnitude  as  the 
Gulf  Stream ;  but  that  it  rather  resembles  the  prairies  or  pampas 
of  the  American  continent,  and  is  everywhere  covered  with,  a 
sort  of  ooze  or  mud,  the  debris  of  the  lower  forms  of  organic  life. 

Colossal  Fossil  Sea- Weed. — From  the  microscopic  examina- 
tion of  the  structure  of  specimens  of  the  fossil  trunks  described 
under  the  name  of  Prototaxites  Logani,  and  which  Principal  Daw- 
son affirmed  in  his  Bakerian  lecture  before  the  Royal  Societj',  to 
be  the  oldest  known  instance  of  Coniferous  wood,  Mr.  Carruthers 
has  discovered  that  they  are  really  the  stems  of  huge  Algse,  be- 
longing to  at  least  more  than  one  genus.  They  are  ver^'  gigantic 
when  contrasted  with  the  ordinarj^  Algae  of  our  existing  seas, 
nevertheless  some  approach  to  them  in  size  is  made  in  the  huge 
and  ti-ee-like  Lessonias  which  Dr.  Hooker  found  in  the  Antarctic 
seas,  and  which  have  stems  about  twenty  feet  high,  and  with  a 
diameter  so  great  that  they  have  been  collected  by  mariners  in 
these  regions  for  fuel,  under  the  belief  that  they  were  drift-wood. 
They  are  as  thick  as  a  man's  thigh. —  The  Academy. 


MICROSCOPY. 

iMpROVEAiEifTS  IN  THE  Lenses  OF  MICROSCOPES. — For  some  time, 
jjeople  in  England  have  been  content  to  let  the  improvement  of 
the  optical  powers  of  the  microscope  remain  entirely  in  the  hands 
of  the  makers,  believing,  apparently,  that  Mr.  Lister  had  effected 
all  in  his'  suggestions  and  improvements  that  could  be  desired. 
Dr.  Royston  Pigott,  an  able  mathematician,  formerly-  fellow  of  St. 
Peter's  College,  Cambridge,  and  a  Doctor  of  Medicine  of  that 
University,  was  not,  however,  inclined  to  look  at  the  matter  in 
this  way,  and  for  many  years  has  been  working  and  experimenting 
with  a  view,  first,  to  test  the  accuracy  of  our  best  object-glasses, 
and,  secondly,  to  suggest  means  for  their  improvement.  It  should 
be  remembered  that  Oberhauser,  Nachet,  and   especially  Hart- 
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nack,  on  the  continent,  not  satisfied  with  the  old  system  of  combi- 
nations for  object-glasses,  and  not  having  the  benefit  of  Lister's 
researches,  have  made  excellent  objectives  on  a  totally  dififerent 
system,  and  during  the  last  few  years  the  last-named  maker  has 
carried  his  system  of  ^^  immersion  lenses  "to  such  a  point  of  excel- 
lence as  really  to  surpass  the  best  glasses  on  Lister's  system,  in 
definition,  penetration,  working  distance,  and  illumination.  Those 
who  do  not  admit  the  excellence  of  these  objectives,  which  are 
now  used  by  nearly  all  German  histologists,  have  probably  seen 
older  glasses,  made  at  a  time  when  Hartnack  had  not  reached  his 
best.  It  is  worth  stating,  now  that  the  Parisian  opticians  are 
inaccessible,  that  Gundlach  of  Berlin  has  succeeded  in  making 
excellent  glasses  of  high  power  at  astonishingly  small  prices,  some 
of  his  l-12ths  and  l-16ths,  immersion  l-16ths  (so  called),  being 
admirable  in  their  performance.  They  are  not,  however,  equal  to 
Hartnack's  glasses,  which,  though  costing  far  less  than  what  simi- 
lar English  glasses  cost,  yet  are  more  expensive  than  Gundlach's. 
It  is  only  fair  to  all  parties  concerned  to  state  that  the  terms 
l-8th,  1-1 2th,  1-1 6th,  etc.,  as  now  applied  to  an  object-glass,  appear 
to  have  no  definite  meaning,  but  depend  on  the  caprice  of  the 
maker,  since  the  magnifying  power  of  glasses,  with  the  same  frac- 
tion assigned  to  them,  difiers  enormously. 

To  return  to  Dr.  Royston  Pigott.  He  found  the  usual  means  of 
testing  an  object-glass  by  trying  if  it  gave  some  particular  appear- 
ance with  a  "test-object,"  such  as  the  Podura-scale,  very  unsatis- 
factory, since  we  have  no  certainty  to  begin  with  as  to  what  is  the 
true  appearance  of  such  an  object.  He  therefore  examined  minute 
images  of  objects  of  which  he  knew  the  true  form,  such  as  a 
watch-face  or  thermometer-scale,  forming  these  images  by  aid  of 
mercurial  globules  and  the  condenser  properly  adjusted  below  the 
microscope-field.  By  this  means  he  has  found  that  object-glasses 
corrected  so  as  to  show  dark,  sharply  marked  spines  (like ! ! !)  on 
the  Podura-scale — a  favorite  test-object  with  our  microscope-mak- 
ers— give  false,  blurred,  and  distorted  appearances  with  his  known 
images,  and  on  making  such  corrections  of  the  objective  as  to  show 
the  known  images  in  their  true  form,  he  finds  that  the  Podura- 
scale,  examined  with  the  corrected  objective,  is  not  really  marked 
at  all,  as  supposed,  but  is  beset  with  a  series  of  bead-markings, 
which  by  intersection,  when  improperly  defined,  give  the  curious 
appearance  like  notes  of  exclamation.    This  important  discovery 
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of  the  falsity  of  oar  high  powers  (l-8th  to  l-16th)  has  led  Dr. 
Boyston  Pigott  to  pay  more  attention  to  the  lower  powers,  and  he 
finds  that  though  you  may  not  get  so  much  actual  amplification, 
you  yet  get  a  truer  effect,  and  greater  clearness  of  detail,  by 
employing  yery  carefhlly  made  low  powers  (l-2d  to  1-5 th),  and 
increasing  the  magnifjring  power  at  the  other  end  of  the  micro- 
scope, t.  €.,  the  eye-piece.  We  have  in  this  way  seen  the  beaded 
structure  of  the  scales  of  the  Podura  more  satisfactorily  than  with 
very  high  objectives,  even  when  corrected  so  far  as  they  woqld 
admit,  and  we  may  say  the  same  of  some  Diatom-valves,  e.  ^.,  PL 
formosum.  It  would  be  most  important  to  know  how  far  such  a 
change  of  combination  would  be  usefhl  in  histological  work. 

The  general  upshot  of  Dr.  Royston  Pigott's  investigations  ap- 
I)ear8  to  be  that  it  is  desirable  to  shift  the  burden,  hitherto  cast 
almost  wholly  upon  the  objective,  to  the  other  parts  of  the  instru- 
ment. We  should  be  content  with  an  objective  as  high  as  a  fifth, 
or  even  less.  A  very  deep  eye-piece  is  to  be  used ;  and  to  correct 
residuary  aberrations  of  the  objective,  and  at  the  same  time  ampli- 
fy, Dr.  Pigott  has  introduced  an  important  adjustable  combination 
between  the  eye-piece  and  the  object-glass.  There  seems  to  be  consid- 
erable reason  for  the  step  proposed'  by  Dr.  Royston  Pigott.  Just 
as  great  results  were  obtained  in  passing  from  the  single  lens  or 
combination  to  the  compound  microscope  of  eye-piece  and  objec- 
tive, so  by  adding  distinct  integral  factors  to  these  two,  such  as 
Dr.  Hgott's  "  aplanatic  searcher,"  we  may  obtain  excellences  quite 
impossible  by  any  amount  of  attention  bestowed  on  the  objective 
alone,  or  only  with  difiQculty  reached  by  long  labour,  leading  to 
very  high  price  for  high  powers. 

Dr.  Pigott  has,  during  the  past  year,  published  some  account  of 
his  researches  in  the  Quarterly  Journal  of  Microscopical  Science^ 
and  has  communicated  papers  to  the  Royal  Society,  one  of  which 
is  about  to  appear  in  the  Philosophical  Transactions. 

Naturally,  at  first,  the  makers  in  London  and  the  Microscopical 
Society  were  sorely  tried  by  Dr.  Pigott's  exposure  of  the  Podura- 
scale,  but  we  hear,  as  one  good  result  already  obtained,  that 
Messrs.  Powell  and  Lealand  have  constructed  a  new  l-8th,  both 
dry  and  immersion,  with  great  care,  which  is  declared  to  be  the 
best  glass  yet  made.  It  has  been  proposed  to  form  a  committee 
for  the  purpose  of  examining  carefUlly  as  to  penetration,  defini- 
tion, and  angular  aperture,  the  best  glasses  of  our  English  makers, 
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the  best  American  glasses,  and  the  best  of  Hartnack's,  Gandlach's 
and  others ;  the  glasses  being  mounted  similarly,  with  private 
marks  only  for  recognition,  so  as  to  prevent  all  possibilit}^  of 
prejudice  on  the  part  of  the  committee.  Were  this  done,  the  re- 
sult, whichever  way  it  tended,  would  be  eminently  satisfactory. 
Of  this  the  writer  is  sure,  that  many  persons  —  even  eminent 
microscopists — have  made  up  their  minds  about  the  qualities  of 
foreign  objectives,  without  having  seen  any,  or  only  very  poor  ex- 
amples, and  then  when  a  really  fair  specimen  of  such  a  glass  is 
placed  before  them,  they  exclaim  with  astonishment  "  Why  this  is 
the  finest  glass  I  have  ever  seen."  We  shall  be  glad  to  receive 
suggestions  or  assistance,  in  carrying  out  the  proposed  comparison 
of  objectives.  Dr.  Royston  Pigott  has  expressed  his  willingness 
to  aid  in  such  an  undertaking. — E.  R.  L.,  in  Nature. 

Committee  for  Testing  Objectives.  —  Dr.  G.  W.  Royston 
Pigott  proposes  (Monthly  Microscopical  Journal,  London,  March, 
1871)  the  appointment  of  a  committee  for  the  examination  and 
comparison  of  objectives  by  different  makers.  Both  dry  and  im- 
mersion lenses  should  be  tested ;  and,  to  avoid  prejudice,  they 
should  all  be  mounted  in  a  uniform  and  simple  style,  marked  in 
cipher,  and  identified  as  the  work  of  known  makers  only  after  the 
final  report  of  the  committee.  They  should  be  tested  in  reference 
to  the  following  properties : — Resolution,  Penetration,  Magnifying 
power,  Spherical  and  Chromatic  aberration,  and  Angular  aperture. 
Dr.  Pigott  also  judges  that  "deep"  eye-pieces  should  be  emplo3'ed, 
and  a  very  limited  and  unusual  illumination,  points  which  might  be 
left  to  the  judgment  of  the  committee,  who  would  probably  prefer 
to  use  all  kinds  of  eye-pieces  and  various  methods  of  illumination., 
not  forgetting,  of  course,  the  separate  testing  of  the  different  parts 
of  the  same  objective,  by  the  methods  lately  introduced  by  Dr. 
Pigott.  (The  writer  has  excellent  lenses  by  the  best  makers, 
in  which  not  only  are  the  different  zones  of  angular  aperture  une- 
qually corrected,  probably  a  more  or  less  unavoidable  errcH",  but 
also  the  correction  is  distinctly  unequal  [ft-om  imperfect  center- 
ing ?]  at  equal  distances  from  the  axis ;  a  pencil,  say,  at  40°  from 
the  axis,  being  better  corrected  than  one  at  the  same  distance  on 
the  other  side  of  the  axis.) 

As  this  subject  is  largely  an  international  one,  though  not  of 
sufficient  importance  to  call  for  the  meeting  of  a  committee  repre- 
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senting  the  different  countries  chiefly  interested,  any  movement, 
if  made  at  all,  in  reference  to  it,  should  be  a  concerted  movement 
in  England,  Germany,  France,  if  practicable,  and  this  country,  the 
same  lenses  being  sent  for  study  from  one  country  to  the  other. 
Microscopists  might  thus  be  informed,  not  as  to  which  objectives 
are  the  *•'  best,"  but  as  to  which  desirable  qualities  are  possessed 
in  an  eminent  degree  by  the  lenses  of  the  various  makers. — R. 
H.  W. 

« 
Eyesight  and  the  Microscope. — In  using  the  microscope  I 

have  found  that  the  best  system  is  that  recommended  by  Dr.  Car- 
penter, who  has  probably  had  as  much  experience  in  this  matter 
as  any  person  I  know  of.  It  is  to  alternate  the  use  of  the  eyes, 
always  keeping  the  unemployed  eye  open.  But  I  feel  confident 
that  it  is  of  no  use  to  keep  the  unemployed  eye  open  if  it  be  made 
to  stare  at  a  dead-black  surface.  It  is  the  exclusion  of  light  from 
one  eye,  and  the  consequent  unequal  action  of  the  visual  organs, 
that  is  thus  produced,  that  causes  the  mischief  that  we  dread ; 
and  it  matters  not  whether  this  unequal  action  be  produced  by 
covering  the  eye  with  the  eyelid,  or  by  excluding  the  light  from  it 
by  other  means, — the  result  is  the  same.  In  making  observa^ 
tions  with  the  microscope,  all  extraneous  light  should  be  excluded 
from  the  eyes.  Hence  the  value  of  a  properly  arranged  shade. 
Such  a  shade,  however,  should  consist  of  more  than  a  mere  flat 
sheet  of  pasteboard  covered  with  velvet.  It  should  have  a  per- 
pendicular portion,  rising  up  in  front  of  the  face,  and  cutting  off 
all  light  except  that  which  comes  through  the  microscope.  And 
now,  having  provided  a  shield  of  this  kind,  which,  by  the  way,  is 
easily  made  of  pasteboard  blackened  on  the  inside  with  dead- 
black  varaish  (made  of  alcohol,  lamp-black,  and  a  very  little 
shellac),  if  we  punch  an  inch  hole  at  such  a  point  that  the  unoc- 
cupied eye  can  see  it  in  the  same  way  that  the  other  eye  looks 
through  the  instrument,  we  will  find  that  the  fatigue  experienced 
by  that  eye  is  vastly  less  than  when  it  is  exposed  to  the  dead- 
black  surface.  A  few  trials  will  set  at  rest  all  questions  on 
this  head,  and  the  change  from  light  to  darkness  is  easily  made 
by  simply  slipping  a  piece  of  blackened  paper  or  card  over  the 
hole. 

With  few  exceptions,  we  use  altogether  too  much  light  with  the 
microscope.     Where  a  full  flood  of  light  is  passed  through  a 
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transparent  object,  the  finer  points  are  apt  to  be  '' drowned"  out 
entirely ;  and  it  is  only  by  modifying  the  amount  of  light  by 
means  of  the  diaphram,  that  we  are  enabled  to  make  out  the  more 
delicate  details.  Hence  it  will  be  found  that  the  use  of  the  buira- 
eye  condenser,  for  concentrating  the  light  on  the  mirror,  and  con- 
sequently augmenting  the  ammint  of  light  passing  through  the 
object,  is,  in  general,  totally  unnecessary.  This  arrangement  of 
the  illuminating  apparatus  is  totally  different  in  its  effects  from 
that  of  the  achromatic  condenser,  and  cannot  be  substituted  for  it, 
as  some  persons  seem  to  think. 

No  man  can  have  worked  long  with  the  microscope  without  be- 
ing led  to  a  very  carefhl  consideration  of  the  relative  value  of  the 
various  sources  of  illumination  at  his  command.  Much  thought, 
and  considerable  experience,  have  led  me  to  the  following  conclu- 
sions on  the  subject :  — 

The  first  requisite  in  the  light  that  we  use  is  whiteness.  Hence, 
daylight,  the  light  of  a  white  cloud,  the  artificial  white  cloud  illu- 
minated by  daylight,  the  light  from  the  old-fashioned  argand  lamp 
burning  sperm  oil,  the  modem  student  lamp  burning  kerosene  oil, 
and  its  various  modifications,  and  the  argand  gas-burner,  are 
good — their  excellence  being  about  in  ihe  order  here  laid  down. 
Common  gas-light,  candles,  and  kerosene  lamps  are  inferior  jast 
about  in  the  order  we  have  named.  White  light  is  not  nearly  so 
fatiguing  to  the  eyes  as  the  reddish  glare  from  a  half-smothered 
combustion.  Hence  in  all  cases  we  must  seek  to  have  the  most 
perfect  combustion  and  highest  pojssible  temperature  of  fiame  In 
our  sources  of  artificial  light.  It  is  true  that  this  gives  rise  to 
great  heat,  but  this  difiSculty  is  easily  obviated  by  the  use  of  a 
proper  screen  or  shade,  and  none  will  be  found  better  than  the 
one  previously  described.  Indeed,  when  working  by  artificial 
light,  it  will  be  found  that  the  heat  is  one  of  the  most  efficient 
causes  of  injury  to  the  eyes,  and  the  screen  that  we  have  men- 
tioned is,  perhaps,  quite  as  useAil,  from  the  fact  that  it  cuts  ofiT 
heat,  as  from  its  excluding  unnecessary  light. 

The  second  requisite  is  steadiness.  Nothing  is  more  trying  to 
the  eyes  than  a  fiickering  light. 

Another  requisite  is  that  the  instrument  should  be  so  steady 
that  the  object  shall  be  retained  in  view  and  in  focus  without 
change.  Any  tremor  is  injurious  to  the  eyes,  and  especially  is 
this  the  case  when  that  tremor  produces  a  continual  change  in  the 
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relation  of  the  object  to  the  focus.  This  difficulty  is  met  chiefly 
in  the  use  of  small,  single  lenses,  that  are  held  in  the  hand,  and 
it  may  be  safely  said  that  a  single  hour's  work,  with  a  lens  of  this 
description  held  in  the  hand,  or  mounted  on  an  unsteady  stand, 
will  cause  more  injury  to  the  eyes  than  weeks  of  work  where  a 
first-class  instrument  of  far  higher  power  is  used.  It  has  always 
seemed  to  us  that  watch-makers,  engravers,  and  those  who  use 
lenses,  do  not  sufficiently  appreciate  this  fact.  .They,  in  general, 
mount  their  lenses  on  wire  stands,  which  tremblingly  respond  to 
every  footstep  that  falls  upon  the  floor,  and  thus  cause  continual 
demands  upon  the  eye  for  re-adjustment  of  focus.  So,  too,  we 
have  seen  students  of  botany  poring  over  plants  by  the  hour,  and 
using  a  small  hand-lens,  which  must  have  been  utterly  destructive 
to  the  eyes.  Wherever  a  microscope — single  or  compound — is 
used  for  more  than  a  few  seconds,  it  ought  to  be  mounted  upon  a 
stand  so  firm  that  all  vibratioh,  and  especially  all  disturbance  of 
the  focussing,  will  be  avoided.  —  Good  Health. 


ANTHROPOLOGY. 

Probable  Important  Arcilsological  Discovery.  —  In  these 
days  of  archaeological  humbugs  we  hardly  venture  to  copy  any 
account  of  a  reported  discovery,  but  feeling  confident  that  Mr. 
Meehan  would  not  have  printed  Mr.  Douglas's  letter  unless  he 
knew  him  to  be  a  reliable  observer,  we  give  the  following: — Mr. 
H.  Douglas,  of  Waukegan,  111.,  writes  to  Mr.  Meehan  (who  has 
pablished  the  letter  in  the  February  number  of  the  '^  Gardener's 
Monthly"),  that  during  a  recent  dry  season  he  was  enabled  to  dig 
to  the  very  bottom  of  his  peat  bed,  or  ^^  muck  hole,"  some  six  or 
seven  feet  below  the  surface.  Under  the  peat  he  found  '^what 
appeared  to  be  the  bottom  [shore]  of  a  lake,  showing  clear  sand, 
gravel,  and  small  shells,  exactly  like  the  shores  of  the  lakes  so 
common  in  this  country.  Imbedded  in  this  gravel  we  found  a 
boulder,  and  around  it  were  charred  sticks,  looking  to  all  appear- 
ances like  the  remains  of  a  camp  fire,  and  near  it  we  found  sev- 
eral poles*  that  had  evidently  been  pointed  at  the  thickest  end 
with  an  instrument  not  very  sharp,  proving,  at  least  to  my  satis- 
faction, that  Indians  had  camped  there,  and  that  the  sharpened 
saplings  were  their  tent  poles  cut  with  a  stone  hatchet.  While 
digging  last  summer  about  three  rods  from  the  sppt  named,  we 
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found  the  bones  of  the  elk, — the  horns,  a  Jaw-bone,  a  leg,  etc., 
and  would  have  got  them  all,  but  the  water  prevented." 

These  bones  were  sent  to  Chicago,  and  were  pronounced  to  be 
of  an  extinct  species  of  Elk,  and  probably  identical  with  the  spe- 
cies found  fossil  in  the  Irish  bogs.  We  do  not  know  to  whom 
these  bones  were  submitted  for  examination,  but  we  trust  that  the 
Chicago  Academy  will  not  let  this  sub-peat  deposit  remain  long 
without  a  thorough  investigation,  and  that  both  bones  and  fire- 
place will  receive  the  careful  attention  which  the  subject  demands. 
We  should  like  to  have  any  farther  information  which  may  be  ob- 
tained. Our  peat  beds  have  not  yet  received  the  attention  that 
they  demand,  when  we  remember  how  rich  those  of  some  parts  of 
Europe  have  proved  to  be  in  relics  of  great  archteological  impor- 
tance. No  opportunity  of  investigating  our  peat  deposits  should 
be  allowed  to  pass  unheeded. 


NOTES. 

Some  fifteen  scientific  gentlemen  connected  with  the  old  Ameri- 
can Ethnological  Society  gathered  last  evening  at  the  residence  of 
the  Honorable  E.  G.  Squier,  No.  135  East  Thirty-ninth  street,  to 
consider  the  propriety  of  changing  the  title  of  the  Association  to 
that  of  the  Anthropological  Institute,  and  the  adoption  of  more 
serviceable  by-laws.  Mr.  Squier,  in  introducing  the  subject  of  the 
meeting,  said  that  in  the  similar  organizations  of  London  and 
Paris  the  functions  of  Ethnology  had  been  long  since  exchanged 
for  the  broader  ground  of  Anthropology,  so  as  to  embrace  under 
that  general  title  the  cooperative  labors  of  the  anatomist,the  phi- 
lologist, and  archaeologist,  and  combine  in  one  scheme  of  study 
whatever  relates  to  historic  man.  The  latest  records  of  the  old 
society  having  been  read  by  the  secretary.  Dr.  H.  A.  Stiles,  recit- 
ing, among  other  things,  the  transfer  of  the  effects  to  the  Histori- 
cal Society  of  this  city,  the  proposal  of  change  of  name  was  then 
made  by  the  Chairman,  Mr.  Alexander  J.'  Cotheal,  and  adopted 
unanimously.  The  "Anthropological  Institute  of  New  York" 
went  into  session  under  the  same  temporary  officers.  Honorable 
E.  6.  Squier  was  then  elected  President  of  the  Institute,  and 
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Messrs.  J.  G.  Knox  and  George  Goden,  Vice-Presidents.  Mr. 
Squier  generously  offered  to  undertake  the  printing  of  the  records 
for  one  year. 

Mr.  G.  R.  Crotch,  whose  annual  synopsis  of  European  Coleop- 
tera  we  have  noticed  elsewhere,  writes  that  he  is  hoping  to  bring 
out  a  Nomenclator  Zoologicus,  which  shall  be,  not  a  continuation 
merely,  but  a  revision  of  Agassiz's  '*  Nomenclator,"  and  completed 
to  the  present  day.  He  promises  to  bring  out  the  Coleoptera  soon. 
Such  a  work,  if  any  one  can  be  found  to  do  it,  is  invaluable  to  the 
student,  and  we  hope  the  proposal  will  meet  with  every  possible 
encouragement  in  this  country. 

Mr.  Crotch's  leisure  is  now  devoted  to  a  study  of  the  Coccinelli- 
dse  of  the  world.  He  wants  American  species,  especially  some  of 
the  common  variable  species.  He  would  be  glad  to  exchange  or 
purchase.  He  has  large  numbers  of  English  and  European  dupli- 
cates, especially  in  the  difficult  groups  of  Staphylinidse  and  Necro- 
phaga  generally,  which  he  would  exchange  for  any  American 
Coleoptera. 

Professor  A.  Rohde  gave  a  very  interesting  and  instructive 
entertainment  in  Salem,  recently,  under  the  auspices  of  the  Essex 
Institute.  His  Geological  Pictures  give  correct  and  lasting  im- 
pressions, and  should  be  exhibited  before  every  college  and  school 
in  the  country. 

The  CoUege  CouratU^  copying  from  the  New  York  Times,  has 
given  circulation  to  the  story  of  a  "great  discovery"  near  Du- 
?)uque,  Iowa,  consisting  of  a  chamber  cut  out  of  stone  and  con- 
taining important  relics  of  a  past  race,  etc.  We  are  sorry  that 
our  friend,  the  "Courant,"  has  got  so  decidedly  "sold"  in  this 
story  of  the  "  ark  and  the  dove"  in  America,  but  it  turns  out  that 
the  chamber  exists  only  in  the  cavernous  head  of  a  local  editor. 

• 

A  Zoological  Record  Association  has  been  established  for  the 
purpose  of  continuing  the  "  Record  of  Zoological  Literature"  (an 
annual  volume  containing  an  abstract  of,  and  an  index  to,  all 
that  has  been  done  in  zoology  during  the  previous  year),  which 
has  been  held  in  such  %igh  esteem  by  working  zoologists  that  for 
some  time  past  the  British  Association  has  been  induced  to  vote  an 
annual  grant  of  1001.  in  its  support.  Owing,  no  doubt,  to  the  fact 
of  its  utility  not  being  sufficiently  known  to  the  public,  the  under- 
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taking  has  not  proved  a  financial  success.  The  new  association, 
which  includes,  we  understand,  all  the  leading  zoologists  of  Eng- 
land, hopes  to  have  better  luck,  and  in  a  few  days  it  is  expected 
that  its  programme  will  be-  before  the  world.  Mr.  Stainton, 
F.R.S.,  is  the  Secretary. 


^>^— •> 


ANSWERS    TO    CORRESPONDENTS. 

C.  E.  B.,  Iowa  State  Agricultaral  CoUege,  Ames. —The  worms  yon  found  on  the  apple 
tree  are  probably  those  of  the  coddling  moth,  and  the  best  thing  to  do  is  to  pick  them 
all  off  the  tree  and  look  under  the  bark  for  others.  The  moth  flies  in  May.  These 
cocoons  are  easily  found  alter  a  little  experience,  and  the  winter,  autumn  or  early 
spring  is  the  best  time  to  look  over  the  trees  for  the  cocoons  of  these  and  other  moths; 
also  to  remove  the  bunches  of  eggs  of  the  American  Tent  Caterpillar,  and  the  Canker 
worm,  if  you  have  the  latter  caterpillar  in  Iowa. 

The  larvsB  which  you  say— "were  exceedingly  abundant  on  cabbages  last  aeaaon 
during  the  hotter  portions,  and  which  feed  on  the  leaves,  eating  them  into  holes,  effect- 
nallv  spoiling  their  growth,  and  ruining  the  crop;  and  translorm  on  the  under  side 
of  tne  leaves,  or  on  shaded  portions  of  the  upper  surface,  forming  little  cocoons  ^ — are 
the  caterpillars  of  the  Cabbage  Tinea  ( T.  tpUoteUa).  It  also  infests  the  turnip,  and  is 
common  all  over  the  world.  In  Europe  there  are  two  broods,  one  In  June,  the  other  at 
the  end  of  summer.  The  larva  is  spindle-shaped,  and  of  a  delicate  green  color,  with  a 
gray  head.  We  have  found  the  larva  on  cabbage  leaves  late  in  September.  We  shall 
give  a  flarther  account  of  this  caterpillar  on  another  occasion. 

8.  A.  N.,  Mt.  Washington.  —  The  mouse  you  say  is  common  at  the  faouM  on  tin 
mountain  is,  perhaps,  Arvicola  Oapperi^  but  your  description'is  not  AiU  enough  to  make 
sure.    Specimens  would  be  very  acceptable.— E.  C. 
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THE   YELLOW-HEADED   BLACKBIRD. 

BY  DR.   SLLIOTT    COUES,    U.§.A. 


We  are  indebted  tor  the  diacovery  of  this  beantiftil  species  to 
Major  Long's  memortible  expedition,  which  largely  increased  our 

■ocord^f  to  Aet  or  Congna,  In  tlw  tut  1871,  br  ttae  PXASODT  ACiDXHI  or 
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then  imperfect  knowledge  of  the  zoology  of  the  West.  Bonaparte 
first  published  an  account  of  the  bii*d,  with  a  good  figure,  in  his 
continuation  of  Wilson's  Ornithology,  in  1825.  It  is  not  so  strict- 
ly a  western  species  as  is  generally  believed;  for  in  its  partial 
northward  migration  it  ranges  obliquely  to  the  eastward,  until 
in  British  America  it  reaches  a  meridian  of  longitude  which  it  is 
not  known  to  attain  in  the  United  States.  It  inhabits  the  r^on 
about  the  Saskatchewan  and  Bed  Biver  of  the  North ;  and  we  have 
Prof.  *Beinhardt's  authority  for  its  presence  even  in  Greenland. 
Sir  John  Bichardson  mentions  its  abundance  at  the  fifty-eighth 
parallel,  where,  however,  it  is  found  only  in  summer.  It  is  singular 
that  it  should  breed  in  these  almost  h3rperborean  regions,  and  in 
the  warm  parts  of  New  Mexico,  Arizona,  and  California ;  yet  such 
is  the  fact.  The  partial  migration  just  mentioned,  which  occurs 
with  many  birds  besides  this  one,  may  be  explained  in  two  ways. 
Either  the  birds  bred  at  the  north  retire  before  winter,  and  return 
again  in  the  spring,  whUe  those  reared  flui^er  south  remain  sta- 
tionary, or  else  there  is  a  north  and  south  oscillation  of  all  the 
individuals,  not  of  sufficient  length  to  carry  them  away  firom  any 
localities  except  at  the  extremes  of  their  range. 

The  XarUhoc^Jialua  tcterocepJicUus,  as  this  species  is  called,  is 
one  of  our  handsomest  blackbirds,  the  body  being  glossy  black, 
the  head,  neck  and  breast  rich  yellow,  and  the  wings  having  a 
white  spot.    The  female  is  smaller  than  the  male,  and  plain  dark 
brown,  with  the  yellow  of  the  head  restricted  and  clouded  over. 
Together  with  the  Lark  Finch  {Ckondestea  grammcLca)  and  Ptni- 
rie  Hen,  it  is  one  of  the  earliest  indications  that  the  westward 
bound  traveller  has  of  approaching  a  difiierent  ornithological  re- 
gion.   I  saw  some  on  the  prairies  of  Wisconsin,  and  a  great  many 
in  Kansas,  at  a  place  called  Salinas,  supposed  by  courtesy  to  be  a 
town,  although  it  consisted  chiefly  of  a  very  dirty  shed  for  a  sta- 
ble, and  another  smaller  one,  a  e^ade  cleaner,  for  a  hotel.    The 
birds  were  the  most  agreeable  inhabitants  of  the  place,  and  I 
.whiled  away  some  hours  in  watching  them  feeding  in  flocks  about 
the  stable  yard,  with  some  Cowpen  birds  and  Doves.    They  were 
very  tame,  and  would  only  fly  off*  a  few  yards  when  shot  at.     Sali- 
nas is  not  far  from  Junction  City  and  Fort  Biley,  a  locality  where 
so  many  Eastern  and  Western  birds  are  found  together,  that  it  is 
particularly  interesting,  as  the  following  extracts  fh>m  my  note- 
book will  show.    The  memoranda  were  made  during  a  week's  stay, 
in  which  time  over  a  hundred  specimens  were  secured. 
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^'Republican  Fork,  near  Fort  Riley,  May  22,  1864. —  Large 
numbers  of  Semipalmated  and  Bonaparte's  Sandpipers  (JEreunetes 
pu8iUu8  and  Actodromas  Bonapartei)  along  the  river,  mixed  to- 
gether in  close  flocks.  Not  fat  at  this  season.  Plenty  of  Balti- 
more and  Orchard  Orioles,  in  the  high  trees;  Yellow-breasted 
Chats  in  the  bushes ;  Yellow-winged  Sparrows  and  Black-throated 
Buntings  everywhere ;  Meadow  Larks  in  the  open,  and  Partridges 
in  the  woods.  Shot  a  pair  of  Red-bellied  Woodpeckers,  breed- 
ing. Saw  for  first  time  the  Clay-colored  Bunting.  May  23.  — 
Found  two  very  interesting  birds  I  never  saw  alive  before — Bell's 
Vireo,  and  Nuttall's  Whippoorwill  ( Vireo  Belli  and  Antroatamus 
NuttaUi).  .  The  former  seems  quite  common;  shot  several  speci- 
mens ;  it  inhabits  thickets  and  clumps  of  bushes,  like  V.  Novebo- 
racenais^  but  has  a  different  song,  the  peculiarity  of  which  first 
attracted  my  attention.  The  Whippoorwill  was  fiushed  in  thick 
cover,  and  looked  very  much  like  a  woodcock  as  it  got  up;  its 
night  cry  is  like  that  of  the  Eastern  species  with  the  first  syllable 
omitted.  Familiar  Eastern  birds  about  here,  not  noticed  yester- 
day are:  —  Indigo  bird.  Redstart,  Kentucky  Warbler,  Golden- 
crowned  Thrush,  White-eyed  and  Red-eyed  Vireos,  Great-crested 
Flycatcher,  Pewee  {S.  fuacus)^  Wood  Pewee,  Kingbird  and  Downy 
Woodpecker.  Shot  and  skinned  twenty-three  specimens.  May 
24. — Shot  a  Slender-billed  Nuthatch,  the  first  one  seen.  Large 
flights  of  Night-hawks  at  dusk.  A  Pectoral  Sand-piper  in  the 
grass  near  the  stream.  Shot  an  Olive-backed  Thrush  (T.  Swain- 
9onii)^  and  several  Lark  Finches;  these  last  were  first  observed 
about  St.  Louis,  Mo.,  as  I  was  riding  in  company  with  Dr.  Engel- 
mann  of  that  city.  May  25. — There  are  a  great  many  Bartramian 
Tatlers  now  on  the  prairie.  Had  no  trouble  in  footing  a  good 
bag,  their  tameness  being  in  remarkable  contrast  to  their  usual 
shyness  in  places  where  they  are  much  hunted.  May  27. — More 
Eastern  birds  occur ;  the  Warbling  Vireo,  Yellow-billed  Cuckoo, 
and  Scarlet  Tanager.  Shipped  a  box  of  specimens,  and  shall 
leave  to-morrow,  troops  having  arrived  to  escort  the  stage,  in  view 
'of  possible  Indian  hostilities.  May  29.  —  Salinas,  K.  T. — Saw 
first  antelope  yesterday,  ilnd  to-day  abundance  of  Yellow-headed 
Blackbirds." 

The  Journal  goes  on  to  state,  that  the  next  day  we  had  prai- 
rie zoology  in  earnest ;  the  Lark  Bunting,  Burrowing  Owls,  Prairie 
Dogs,  and  Buffalo.    The  Blackbirds  were  seen  almost  every  day 
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while  crossing  the  Plains.  They  would  collect  about  camp  in 
the  evening,  with  flocks  of  Cowpen  birds,  and  ramble  about  for 
food  among  the  mules  and  horses  turned  out  to  graze.  In  spite  of 
the  season  of  the  year,  I  noticed  that  a  large  part  of  them  were  in 
imperfect  plumage,  the  inference  from  which  is,  that  more  than 
one  year  is  required  for  them  to  become  perfectly  black  and  yellow. 
I  saw  them  at  various  points  along  the  Bio  Grande,  and  first 
found  them  breeding  a  short  distance  west  of  that  river,  near  the 
Pueblo  of  Laguna.  A  small  stream  there  spreads  into  a  marsh, 
overgrown  with  reeds  and  tall  rank  weeds ;  a  favorable  spot,  thai 
thousands  of  the  birds  had  selected  as  a  nesting  place,  and  were 
then  busy  with  the  duties  of  incubation.  Pretty  much  all  these 
birds  seemed  to  be  in  perfect  plumage,  and  no  young  of  the  year 
had  yet  made  their  appearance. 

The  nest  of  this  species  is  a  compact,  substantial  structure, 
measuring  five  or  six  inches  across,  and  but  little  less  in  depth. 
Unlike  the  true  Agdcei^  or  Marsh  Blackbirds  proper,  these  birds 
use  no  mud  in  the  construction  of  the  nest — perhaps  because  its 
weight  would  then  be  too  much  for  the  slender  reeds  to  bear ;  the 
nest  being  placed  in  a  tuft  of  upright  fiags  or  rushes,  the  stems  of 
which  pass  through  the  substance  of  its  walls,  and  securely  fasten 
it,  though  it  is  liable  to  sway  back  and  forth  in  the  wind.  It  is 
plaited  and  woven  entirely  of  bits  of  dried  reeds,  and  long,  coarse, 
aquatic  grasses,  and  is  not  lined  with  different  material,  though  the 
inside  strands  are  finer  than  those  outside.  The  brim  of  the  nest 
is  usually  thickened,  and  folded  over  a  little,  to  fqrm  a  firm  edge. 
The  eggs  may  be  from  three  to  six  in  number.  They  resemble  the 
eggs  of  the  Soolecophagi  more  than  those  of  the  Agdaei^  lacking 
the  curious  straggling  zigzag  lines.  The  ground  color  is  a  pale 
grayish  or  olivaceous  green,  which  is  spotted  all  over  with  several 
shades  of  reddish-brown,  sometimes  so  thickly,  especially  towards 
the  larger  end,  that  the  ground  color  is  scarcely  perceptible.  The 
eggs  vary  to  a  moderate  degree  in  size  and  shape ;  two  selected 
specimens  measured  respectively  1.04  X  -75  and  1.15  X  -TG. 

The  duties  of  incubation  devolve  mostly  upon  the  female,  and 
while  she  is  setting,  the  male  is  fond  of  mounting  the  highest  perch 
near  the  nest,  and  giving  free  expression  to  his  Joyfhl  anticipa- 
tions. He  twists  and  turns  about  in  a  curious  way,  and  sings,  in 
a  manner  still  more  amusing,  a  queer  melody  of  guttural  notes, 
broken  at  intervals  by  an  odd  grating  sound,  ahd  again  by  a  few 
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clear  syllables  that  sound  like  the  tinkling  of  a  bell.  When  meal 
time  comes  around,  he  goes  off,  and  forages  with  other  Benedicts 
about  the  marsh,  paying,  I  suspect,  little  attention  to  his  mate, 
although  should  she  be  disturbed  ft'om  the  nest,  her  cries  of  dis- 
tress soon  bring  him  back.  It  is  not  likely  that  he  brings  any 
food  home ;  and  while  she  is  setting,  she  gets  anything  to  eat  that 
she  goes  after  herself. 

These  were  among  the  few  birds  1  saw  in  the  arid  regions  about 
Jacobus  Well  and  Navajo  Springs,  on  the  confines  of  New  Mexico 
and  Arizona.  This  was  in  July ;  some  were  birds  of  the  year  in 
their  first  plumage,  and  the  rest  were  all  moulting.  There  were 
some  in  a  marsh  near  Fort  Whipple,  but  not  to  be  compared  in 
numbers  with  the  vast  hordes  of  Brewer's  and  Bedwinged  Black- 
birds that  live  there.  In  this  latter  locality  there  were  more  of 
them  between  April  and  October  than  during  the  rest  of  the  year. 
Such  a  mountainous  region  as  that  about  Fort  Whipple  is  not 
exactly  to  its  liking;  although,  like  the  true  Agdceij  it  gathers 
in  marshes  to  breed,  it  is  emphatically  a  prairie  bird,  delighting  in 
broad,  open,  dry  land.  It  is  more  decidedly  terrestrial  than  most 
of  its  allies,  and  spends  the  greater  part  of  its  time  on  the  ground. 
Compared  in  this  respect  with  the  Redwinged  Blackbird  and  the 
Quiscdli^  it  bears  much  the  same  relation  to  these  that  the  species 
of  Harporhyndhus — the  Thrasher,  for  instance — do  to  the  true 
Mocking-birds.  It  is  admirably  adapted  for  a  terrestrial  life  by  its 
long  and  strong  feet ;  on  the  ground,  it  usually  walks  or  runs,  but 
frequently  hops  along,  like  Insessores  in  general.  In  its  mode  of 
flight  it  closely  resembles  its  many  allies;  and  like  these  may 
be  called  omnivorous,  although  various  seeds  probably  form  the 
greater  part  of  its  food. 

Jacob's  Well,  that  I  mentioned  just  now,  is  a  queer  place,  and 
one  always  associated  in  my  mind  with  these  birds.  Here  is  what 
I  find  in  my  note-book  about  it :  — 

"  Jidy  & — ^We  read  of  the  delightflil  and  equable  climate  of  New 
Mexico;  but  we  live  and  leam.  Last  night  we  shivered  under 
blankets,  and  blew  our  numb  fingers  this  morning.  By  ten  o'clock 
it  was  hot ;  at  eleven,  hotter ;  twelve,  it  was  as  hot  as — it  could 
be.  The  cold  nights  stiffen  our  bones,  and  the  hot  days  blister 
our  noses,  crack  our  lips  and  bring  our  eye-balls  to  a  stand-still. 
To-day  we  have  traversed  a  sandy  desert ;  no  water  last  night  for 
our  worn-out  animals,  and  very  little  grass.     The  '  sand-storms ' 
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are  hard  to  bear,  for  the  fine  particles  cut  like  ground  glass ;  but 
want  of  water  is  hardest  of  all.  For  some  time  it  has  been  a  long 
day's  march  fk-om  one  spring  or  pool  to  another ;  and  occasionally 
more;  and  then  the  liquid  we  find  is  nauseating,  charged  with 
alkali,  tepid,  and  so  muddy  that  we  cannot  see  the  bottom  of  a  tin 
cup  through  it.  Here  at  our  noon-day  halt  there  is  not  a  tree — 
scarcely  a  bush — in  sight,  and  the  sun  is  doing  his  perpendicular 
best.  In  the  Sibley  tent  the  heat  is  simply  insupportable,  and  we 
are  lying  curled  up  like  rabbits  in  the  slight  shade  we  can  find  in 
the  rain-washed  crevices  of  the  '  Well.'  Jacob's  "Well  is  an  undis- 
guised blessing,  and,  as  such,  a  curiosity.  It  is  an  enormous  hole 
in  the  ground,  right  in  the  midst  of  a  bare,  flat  plain ;  one  might 
pass  within  a  hundred  yards  and  never  suspect  anything  about  it. 
The  margin  is  nearly  circular,  and  abruptly  defined ;  the  sides  ver^' 
steep  —  almost  perpendicular  in  most  places ;  but  a  path,  evidently 
worn  by  men  and  animals,  descends  spirally,  winding  nearly  half 
way  around  before  reaching  the  bottom.  It  is,  in  fact,  a  great  fun- 
nel, a  hundred  yards  wide  at  the  brim,  and  about  half  as  deep ; 
and  at  the  bottom  thei^e  is  a  puddle  of  green,  slimy  water.  Tra- 
dition goes,  of  course,  that  this  is  a  *•  bottomless  pit ; '  and  as  the 
water  had  not  perceptibly  diminished  after  all  our  party  and  five 
hundred  mules  and  cattle  had  had  their  fill,  the  story  may  go  for 
what  it  is  worth.  The  water  is  bad  enough — warm,  and  probably 
muddy,  though  the  mud  is  not  visible,  owing  to  the  rich  green 
color  of  the  dubious  liquid.  It  contains,  however,  some  suspi- 
cious looking  creatures,  'four-legged  fishes,'  said  the  man  who 
caught  several  with  hook  and  line.  They  suck  the  bait  like  cat- 
fish, and  look  something  like  them,  barring  the  legs  and  long, 
Mnge-like  gills.* 

''It  is  a  scene  of  utter  desolation ;  our  bodily  discomfort  begets 
vague  fears,  and  a  sense  of  oppression  weighs  us  down.  The 
leaden  minutes  creep  on  wearily  and  noiselessly,  unbroken  even  by 
the  hum  of  an  insect ;  two  or  three  blackbirds,  hopping  listlessly 
about,  as  if  they  wished  they  were  somewhere  else  but  had  not 
energy  enough  to  go  there,  are  the  only  signs  of  life  that  greet 
our  faithfbl  animals  and  ourselves." 

*  They  are  the  Amblystoma  ndmloaumt  a  kind  of  batrachian  related  to  the  salaman* 
dere  and  tritone  of  onr  brooks.  The  body  is  shining  green  above,  with  a  fbw  indls* 
tinct  black  spots,  and  silvery  white  below ;  eyes  and  gills  black ;  a  yellow  tint'abont  the 
legs.  They  can  live  a  long  time  ont  of  water,  as  their  skin  seems  to  exude  a  sort  of 
perspiration  that  keeps  them  cool  and  moist.  One  that  was  qnite  dry  and  seemed 
dead,  revived  on  being  placed  in  a  backet  of  water. 
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BY  DR.  W.  O.  FARLOW. 

In  1865-66  Mr.  Charles  Wright,  then  engaged  in  collecting  the 
phaenogamous  plants  of  Cuba,  upon  visiting  the  seashore  in  search 
of  maritime  plants,  gathered  and  preserved  such  algse  as  came 
withhi  his  reach.  This  coUectjion,  which  was  kindly  given  to  me 
for  examination  by  Professor  Gray,  contained  forty-six  species 
which  could  be  identified,  besides  a  few  which,  from  absence  of 
ftTiit  and  other  causes,  could  not  be  made  out.  Of  these  forty-six 
species,  eight  were  Melanosperms,  nineteen  Rhodosperms,  and 
nineteen  Chlorosperms.  These  numbers  probably  nearly  repre- 
sent the  actual  proportion  of  species  of.  Chlorosperms  and  Me- 
lanosperms growing  on  the  shores  of  Cuba,  the  latter  being  few 
in  number  and  belonging  mostly  either  to  the  genus  Sargassum  of 
the  Fucacese,  or  to  the  tropical  order  Dictyotaceae.  That  the 
number  of  Rhodosperms,  collected  by  Mr.  Wright,  is  considerably 
less  than  the  actual  proportion  is  owing  to  the  fact  that  the  Me- 
lanosperms and  Chlorosperms  are  generally  littoral,  and  could  be 
easily  reached  by  Mr.  Wright,  while  the  Rhodosperms  are  mainl}^ 
found  after  storms,  or  brought  up  by  the  dredge.  The  present  ar- 
ticle is  limited  to  the  Chlorosperms  of  Cuba  as  illustrated  by 
this  collection. 

On  our  own  coasts,  the  Chlorosperms,  or  'green  seaweeds,  be- 
long mainly  to  the  Ulvaceae  and  ConferVacece.  To  the  former  order 
belong  the  grass-green  apron-like  weeds  (Ulvse)  attached  to  the 
rocks  all  along  our  shores,  and  the  Porphyra  (Fig.  45,  structure  of 
a  plant  of  the  group)  of  a  similar  structure  but  smaller,  and  of  a 
dark  purple  color,  very  exceptional  amongst  the  Chlorosperms, 
which  make  the  large  round  pebbles  of  our  beaches  so  slippery  at 
low  tide.  To  the  Confervacese  (Fig.  46,  structure  of  a  plant  of 
this  group)  of  our  shores,  belong  a  multitude  of  species  formed 
of  small,  generally  microscopic,  cylindrical  cells  placed  end  to 
end,  forming  sometimes  branching,  sometimes  sti-aight  filaments. 
In  Mr.  Wright's  collection  is  an  alga  {Cladoplioraluteola  Harv.) 
belonging  to  this  order  of  a  most  brilliant  yellow  color,  forming 
tufts  scarcely  two  inches  high.  Some  of  our  own  Cladophorse  are 
of  a  greenish  yellow  color,  but  we  have  nothing  approaching  in 

(201) 
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brilliancy  this  little  Cuban  plant  which  poeseeses  a  color  unique 
among  the  algie. 

Besides  tbese  two  orders,  so  ftilly  represented  on  our  omi  coast, 

nx<u«s  ahovlng  dUsnm  of  slruohire  In 


ConfeniiMiB. 


BIpbDiiaMie. 

but  ao  comparatively  insignificant  in  Cvibfi,  we  have,  if  we  except 
Vancheria,  a  microscopic  alga,  the  American,  species  of  which  have 
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ifeen  but  little  atudied,  a  fiolitary  species  of  a  third  order,  the 
Siphonacese,  to  which  the  most  striking  Cuban  Chloroaperms  be- 
long. This  plant  is  the  Bryopaia  plumoaa,  which  grows  in  rocky 
pools  and  looks  like  a  small  tuit  of  delicate  green  feathers. 

The  order  Siphonace»  (Fig-  47,  structure  of  a  plant  of  this 
group)  contuns  plants  formed  of  a  single  large  and  generally 
branching  oell,  or  of  several  such  c«lla  nnited  into  a  frond.  The 
mode  of  reproducUon,  as  far  as  is  known,  is  by  zoospores  formed 
fh>m  the  whole  contents  of  the  cell  and  discharged  by  the  rupture 
Tig.sa. 

Fix.  01. 


of  the  cell-wall.  In  Vaucheria,  antheiidia*  have  been  seen.  The 
lai^est  and  most  beautif\il  genus  of  Siphonaceie  is  Caulerpa. 
This  genus  has  representatives  in  all  tropical  seas,  some  species, 
as  Caulerpa  davifera,  being  cosmopolitan.  The  single  cells  of 
which  these  algee  are  composed  are  very  large^  being  amongst  the 
largest  v^etable  cells  known ;  in  C.  proltfera,  for  instance,  four 
or  five  inches  long.  The  cell-wall  is  thick  and  membranous,  and 
lined  with  several  layers  of  cellulose.  The  sac  thus  formed  is 
filled  with  a  semi-fluid  endochrome.  t  The  peculiar  character 
which  marks  the  genus  is  the  presence  of  branching  threads  which 

■Ccitklu  organs  anBireriTig  Co  the  aDtberi  of  flowerlDg  plaoti. 
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float  in  the  eudocbrome  and  fill  a  good  part  of  the  cell.  These 
threads  are  merely  prolongations  of  the  external  cell-wall,  and 
are  not  newly  formed  cells,  as  they  contain  no  endochrome. 
Harvey  hae  compared  the  Caulerpte  to  loose  sponges  surroanded 
by  a  membranous  sac. 

The  specific  distinction  depends  on  the  outline  of  the  frond. 
Most  of  them  resemble  Lycopods  or  true  mosses.  In  all,  there 
is  something  which  looks  like  the  subterranean  stem  of  a  Lycopo- 
dium,  tVom  which  fibrils  resembling  roots  are  given  off.  These 
Iiave  not  the  f\inctions  of  roots,  but  only  serre  to  fix  the  plant,  and 
in  consequence  of  these  trailing  stems,  the  Caulerpee  are  able  to 
flonrish  on  a  sandy  shore  where  almost  no  other  alga  will  grow. 

Fig.  83. 
Big.SS. 


From  these  underground  stems,  or  surculi,  grow  the  fVonds  proper, 
consisting  of  a  single  cell,  as  we  have  described.  In  C.  prolifera 
the  frond  is  simply  flat  and  leaf-like.  In  C.  ptumaria  it  is  finely 
pinnate,  resembling  little  feathers.  In  C.  Mexicana  (Fig.  50,  nat* 
ural  size)  we  have  some  resemblance  to  a  Jungermannia ;  while 
in  C.  Jjtfcopodium  and  ericifolia  (Fig.  51,  §  natural  size)  we  have 
forms  presenting  a  striking  similarity  to  Lycopodium  davaiiim  and 
dettdroideum.  In  fact  in  the  dried  state  many  would  mistake  them 
for  faded  Lycopodia.  The  Caulerpee  grow  near  the  shore  in  great 
patches  as  densely  clustered  as  the  mosses  on  shore.  They  form 
the  lawns  of  the  ocean,  but  far  excel,  in  brilliancy  of.  color  and 
delicacy  of  form,  the  lawns  which  the  most  skiltU  gardener  can 
produce.  They  are  also  said  to  form  the  chief  food  of  the  green 
turtle  of  our  markets. 


Nearly  allied  to  Caulerpa,  are  Halimeda  and  Udotea,  which  are 
composed,  not  as  in  Caulerpa,  of  a  single  cell,  bnt  of  aoveral  sim- 
ilar cells  packed  together  into  a  frond.  These  genera  would 
hardly  be  called  plants  at  all  by  the  Fig.N. 

common  observer,  as  they  are  coated 
with  carbonate  of  lime  and  rcsetable 
corals.     In  fact,  they  are  corallines  or 
atgie  with  a  calcareous  covering.     In 
some  species  this  coating  SDrronnds 
each  filament  separately,  in  others  it 
snrroands  the  collective  mass  of  fila- 
mentous cells  of  which  the  plant  is 
compoBed.     Referring  to  these  plants, 
Cnvier  wrote,  "  il  esiste  dans  la  mer 
des  corps  assez  semblables  aux  poly- 
piers  par  leur  substance  et  leur  forme 
g£n£rale  aii  Ton  n'a  pu  encore  aper- 
cevoir  les  polypes."   Lamouroux,  how- 
ever, went  fai-ther,  and  described  the       N«mBr«*.me«««,aMdi.n.. 
polj-ps  which,  it  is  needless  to  say,  existed  only  in  his  own  imag- 
ination.    At  present,  there  is  no  donbt  of  their  vegetable  nature. 
Alter  soaking  in  dilute  hydrochloric  acid,  they  can  be  sectioned 
and  examined,  the  coating,  sometimes  peeling  off  like  a  shell,  is 
occasionally  perforated  like  a  sieve,  or  it  may  gradually  dissolve 
away.    Having  removed  the  coating,  we  find  in  Halimeda,  a  series 
of  unicellular  filaments  which  are '  constricted  at  intervals.     At 
these  constrictions,  the  cells  branch  out  laterally,  something  like  a 
fan,  and  the   final  ramifications  of  adjacent  filaments,  approzi- 
Pig_  5S.  mating  each  other,  form  the  surface  on  which 

the  carbonate  of  lime  is  deposited.  Besides 
these  constrictions  in  each  filament,  the 
whole  mass  is  also  constricted  at  intervals, 
making  a  necklace  in  which  the  joints  grow 
gradually  smaller.  The  difi'erent  forms  of 
oodiBm  tomcnioum  WO  'liesc  articulatious  mark  the  apeciea.  In  the 
diuu.  Wright  collection  were  Halimeda  opuntia, 

a  tropical  cosmopolitan,  named  from  this  resemblance  to  a  prickly 
pear,  and  ff.  tridena  (Fig.  52,  magnified  300  diameters),  in  which 
the  upper  edge  of  each  joint  is  three-toothed. 
Hie  Udotero  look  like  green  fans  with  a  short  handle.    The  type 
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of  the  genoB  is  U.  fiaheUata  (Fig.  53,  ^  natural  size),  where  the 
stem  is  formed  of  filaments  enrrounded  by  a  calcareouB  coating, 
bnt,  as  soon  as  these  filaments  reach  the  expanded  part  of  the 
frond,  they  divide  indefinitely  into  root-like  branches,  the  ends  of 
which  are  placed,  as  in  Halimeda,  to  form  the  sur&ce.  It  is  tlte 
misfortune  of  the  genus  Udotea,  that  very  few  of  the  species  con- 
form to  the  type,  and  it  is  to  be  feared  that  plants,  having  an 
external,  but  not  a  microscopic,  resemblance,  have  been  huddled 
together  into  this  very  convenient,  but  not  well  defined  genus. 
U.  conglutmata  seems  to  me  nearly  related  to  PenicUlns  of  an- 
Fig.s;. 

rig.  Be. 


other  order.  Amongst  Mr.  Wright's  plants  was  what  appears  to 
me  a  new  species,  neariy  related  to  U.  JldbtUala,  but  having  a 
much  longer  stipe,  and  the  filaments  in  the  stipe  branching  as  well 
at  the  upper  part. 

The  genus  Codium  strongly  resembles  a  single  Joint  of  a  Hali- 
meda, except  that  it  has  no  calcareous  covering,  but  is  of  aboat 
the  same  texture  as  the  sponge.  It  consists  of  unicellular  fila- 
ments forming  an  intricate  mass,  from  the  side  of  which  filaments, 
grow  large,  obovate  cells,  which,  lying  side  by  side,  form  the  sur- 
face of  the  frond.  From  the  sides  of  these  cells,  in  some  species- 
smaller  cells  are  evolved  and  in' them  the  sporangium'  and  after- 
•Spon«u«,  iriU)  gporei  pi^need  la  Uie  cautra. 
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wards  th«  zoospores,*  are  formed.    The  only  species  brought  by 

Mr.  Wright  was  C.  tomentosu/m  (Fig.  55,  magnified  200  diameters), 

which  is  fonnd  aboost  everywhere,  io  the  tropics  and  temperate 

zones  except  on  our  own  coast.    It  is  com-  f^,  k. 

mon  in  Europe  and  California,  but,  on  oar 

Atlantic  coast,  it  has  not  been  fonnd  north  of 

Key  West. 

The  two  orders,  DasycladeK  and  Valon- 

iacese,  are  sometimes  regarded  as  forming  a 

part  of  the  SiphonaccK.    Harvey  considers 

ttiem  independent  orders.    The  Dasycladeae 

(Fig.  48,  structure  of  a  plant  of  this  group) 

comprise  plants  of  a  single  asdal  cell  sur- 
rounded at  intervals  by  whorls  of  branching 

cells.     It  is  a  small  order,  represented  in 

the  Wright  collection  by  only  three  species, 

Daaydadus  dav€e/ormis,  Neomeris  dumetosa, 

Acelabtdaria    creavltUa.      The    first   named 

looks  remarkably  like  a  small  sized,  dried 

up,  birch  catkin,  devoid  of  all  interest.    It 

consists  of  a  laige  central  cell,  flrom   the 

aides  of  which  whorls  of  cells  are  given  off, 

dividing  tricbotomously  and  bearing  spores 

in  the  axils.    The  two  last  species  are  calca-        '  ™ 

reons.     Ifeomeria  dumetosa  (Fig.  54,  magnified  300  diameters)  as 

far  as  external  appearance  is  concerned,  is  insignificant  enough. 

being  generally  not  more  than  an  inch  long,  of  a  bluish  green 
Fig.  59.  coloi'     ftnd     a     granulated     surface. 

Viewed  with  a  low  power,  as  half 
an  inch  objective,  it  is  extremely 
beautifbl.  The  central  cell  is  sur- 
rounded by  rings,  tiom  which  the 
secondary  cells  are  given  off  with  a 
remarkable  uoiformity.  These  after 
a  while  divide,  and  each  division 
bears  a  lai^,  obovate  sporangium 
ii.u.iadi>n.       ^jjjj  ^  double  outline,  filled  with  the 

most  beautiful  zoospores.     Enveloping  the  whole  is  a  membrane 

composed  of  hexagonal  cells,  on  which  is  the  calcareous  deposit. 
■LoeomotlTe  spor«i  (or  MedB)  of  the  (Isc. 
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If  the  two  species  just  mentioned  were  insignificant  at  first  sight* 
the  Acetabularia  (Fig.  56,  A.  crenulata^  natural  size)  cannot  fail  to 
delight  any  one.  It  seems  as  though  it  were  a  most  delicate  par- 
asol made  for  some  of  the  smaller  crustaceans,  or  like  a  minute 
toadstool,  except  that  its  color  and  texture  are  much  too  delicate. 
It  has  a  stem  composed  of  filaments  surrounded  by  a  calcareous 
coating,  at  the  extremity  of  which  is  a  disk  formed  of  radiating 
cells  filled  with  zoospores.  Our  species  is  exactly  like  Acetabu- 
.  laria  Mediterranean  except  that  the  edge  is  always  crenate.  There 
is  a  third  species  in  Australia,  in  which  the  radiating  cells  form  a 
shallow  cup  instead  of  a  disk.  In  Polyphysa  the  cells  do  not  co- 
alesce at  all.  At  some  seasons  of  the  year,  tufts  of  green  fila- 
ments grow  from  the  summit  of  the  stem.  These  are  never  seen 
in  herbarium  specimens. 

The  Valoniaceae  (Fig.  49,  structure  of  a  plant  of  the  group), 
the  last  order  which  we  shall  mention,  although  regarded  by 
some  as  only  a  sub-order  of  Siphonacese,  bears,  perhaps,  an 
equally  strong  resemblance  to  Confervacese,  onl}'  the  cells  are 
swollen  and  short,  rather  than  narrow  and  rectangular.  Some 
genera  are  calcareous,  while  others  are  filamentous  or  membra- 
naceous. In  this  order,  Harvey  places  the  Penicilli,  or  salt  water 
shaving  brushes,  which,  were  they  not  quite  so  calcareous,  would 
answer  their  supposed  purpose  very  well.  Their  microscopic  struct- 
ure seems  to  me  to  place  them  next  to  Udotea,  that  is,  if  {7.  oon- 
glutinata  properly  belongs  to  the  latter  genus.  The  present  genus 
is  not  in  the  least  related  to  the  genus  Penicillium,  to  which  the 
yeast  plant  belongs,  as  might  be  supposed  fh>m  the  resemblance 
of  the  names.  The  latter  genus  belongs  to  the  Fungi,  not  to  the 
Algffi.  Wright's  two  species  were  P.  capitatus  (Fig.  57,  f  natural 
size)  and  P.  Phoenix.  The  former  would  make  a  capital  shaving 
brush.  The  stem  is  hard  and  solid,  and  three  or  four  inches  long. 
The  separate  filaments  then  diverge,  and  each  receives  a  calca- 
reous coating.  The  spores  are  probably  borne  in  the  root-like 
processes  given  off  laterally  from  the  filaments  in  the  stipe.  P. 
Phoenix  (Fig.  58,  natural  size)  is  very  much  smaller,  and  the  ter- 
minal filaments  are  united  in  threes,  so  that  the  plant  looks  very 
much  like  one  of  those  remarkable  trees  found  in  the  toy  villages 
with  which  children  exercise  their  imaginations. 

Anadyomena  flabelkUa  (Fig.  59,  magnified  10  diameters),  of 
this  order,  appears  membranous  like  a  small  Ulva,  but  it  is. 
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in  reality,  only  a  net-work  of  cells.  The  frond  begins  with  a 
single  oblong  cell  terminating  in  from  five  to  seven  similar  bnt 
smaller  cells  which  in  turn  divide  in  like  manner.  In  this  way, 
a  fan-like  frond  is  formed.  When  moistened,  the  cells  swell  up 
and  appear  to  be  connected,  but,  on  drying,  the  adjacent  cell- 
walls  separate  leaving  a  net-work.  In  Mr.  Wright's  collection 
were  specimens  of  the  very  curious  Modgettia  confervoidesj  which 
Harvey  at  first  supposed  was  a  Cladophora,  and  which  is  now  tem- 
porarily placed  amongst  the  Valoniaceffi  awaiting  further  develop- 
ments. Dictyospkceria  favtdosa^  found  in  all  tropical  seas,  and 
VcUonia  cegagropJukty  looking  like  a  Cladophora  which  has  been 
living  too  highly  and  become  bloated,  complete  our  list  of  Cuban 
Chlorosperms. 


THE  LESSER  APPLE  LEAF-FOLDER. 

BY  WM.  LEBABON,   M'.D. 

In  the  course  of  my  investigations  respecting  the  noxious  insects 
of  the  State  of  Illinois,  during  the  summer  of  1870,  my  attention 
was  attracted  to  a  small,  and  so  far  as  I  can  learn,  undescribed 
species  of  moth,  belonging  to  the  genus  Tortrix,  the  larva  of  which 
is  extremely  destructive  to  young  nursery  apple  trees.  It  may  be 
called  the  Lesser  Apple  Leaf-folder.  (Tortrix  maHvorana^  mihi. 
First  Annual  Report  upon  the  noxious  insects  of  Illinois,  page 
16.*) 

Most  of  my  observations  upon  this  insect  were  made  during  a 
visit  to  the  fruit  farm  of  Mr.  B.  D.  Wier,  of  Lacon,  in  the  north- 
em  central  part  of  the  State,  on  the  22d  of  July,  1870.     At 


*  Haying  occasion  to  refer  to  this  report,  I  i?Ul  take  this  opportunity  to  state,  in  reply 
to  ft  soggestlon  of  the  Editors  of  the  Natubaust,  ttiat  this  report,  being  the  writer's 
first  annoal  Beport  as  State  Entomologist  of  niinois,  was  published  at  Springfield,  in 
accordance  with  a  proTision  of  ttie  law  of  the  State,  ander  date  of  Deo.  16th,  1870.  The 
whole  edition,  nnmbering  flye  thousand  copies,  was  destroyed  by  the  burning,  on  the 
SSd  of  February,  1871,  of  the  Public  Bindery  in  which  these  reports  and  other  State 
doeoments  were  deposited,  for  the  purpose  of  being  put  in  conyenient  form  for  distri- 
bntion.  As  no  action  has  been  taken,  up  to  the  present  time,  by  the  General  Assembly, 
upon  the  sobfeet  of  reprinting  the  lost  documents,  it  is  not  probable  that  it  wiU  be  done. 
In  this  ey«i^  such  parts  of  the  report  as  are  deemed  most  worthy  of  preseryation  will 
\M  incorponted  in  tbe  author's  next  annual  Beport. 
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some  distance  from  the  place,  my  attention  was  arrested  by  the 
blasted  appearance  of  his  apple  nursery,  the  foliage  looking,  at  a 
distance,  as  if  it  had  been  scorched  by  fire.  Upon  entering  the 
inclosore,  the  authors  of  the  mischief  were  readily  detected.  Up- 
on putting  apart  the  two  halves  of  the  folded  leaves,  a  little  worm 
could  occasionally  be  seen,  but  at  this  date,  most  of  them  had 
passed  into  the  pupa  state,  and  many  of  the  moths  had  already 
emerged,  so  that  a  flock  of  them  could  be  put  to  flight  almost  any- 
where, by  brushing  against  the  plants.  Mr.  Wier  says  that,  little 
known  as  this  insect  seems  to  be,  this  is  not  the  first  year  tiiat  it 
has  injured  his  nursery,  and  that  other  nurseries  in  his  neighbor- 
hood have  been  equally  infested. 

This  little  insect  furnishes  a'remarkable  example  of  the  sudden 
appearance  and  rapid  multiplication  of  noxious  species.  The 
moth  is  so  rare  that  I  cannot  learn  that  it  has  ever  before  been 
seen,  even  by  entomologists.  There  is  not  a  specimen  of  it  in 
the  collection  of  either  Mr.  Walsh  or  Mr.  Riley ;  and  Mr.  Glover 
of  Washington,  who  is  himself  an  experienced  lepidopterist,  and 
is  familiar  with  most  of  the  eastern  collections,  and  to  whom  I 
had  an  opportunity  of  showing  my  specimens,  said  he  had  never 
seen  it,  and  remarked  that  the  species  is  so  conspicuous,  notwith- 
standing its  small  size,  on  account  of  its  bright  orange  color, 
that  he  felt  confident  that  he  would  recollect  it  if  he  had  ever  seen 
it ;  and  since  then  I  have  received  a  letter  from  Mr.  Glover,  in 
which  he  says  that  he  has  recently  had  occasion  to  examine  several 
of  the  large  collections  of  insects  in  Philadelphia  and  Boston,  and 
that  he  could  find  no  specimen  of  this  moth.  And  yet  this  sum- 
mer, in  a  single  nursery  of  young  apple  trees,  specimens  enough 
could  have  been  captured,  in  a  short  time,  to  supply  all  the  cab- 
inets in  the  world. 

The  larva  of  this  moth  is  a  small  greenish  naked  caterpillar 
with  a  pale  amber-brown  head  and  pale  incisions.  In  some  indi- 
viduals the  whole  body  is  of  a  pale  brownish  tint.  These  caterpil- 
lars occupy  the  upper  side  of  the  leaves,  usually  singly,  but  some- 
times two  or  three  in  company,  eating  off  the  upper  cuticle  and 
curling  the  sides  upwards  till  the  edges  nearly  or  quite  meet,  and 
tying  them  together  with  a  web.  In  this  inclosure  the  little  cater- 
pillar goes  through  its  transformations.  It  lines  the  opposite 
sides  of  the  leaf,  where  the  pupa  lies,  with  fine  white  silk. 

The  pupa  is  three-tenths  of  an  inch  long  or  a  little  less,  t^rmi- 
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Dating  anteriorly  in  a  little  knob,  and  posteriorly  in  a  pair  of 
hooks  bent  downwards,  by  means  of  which  it  works  itself  half  way 
out  of  the  closed  edges  «f  the  leaf  before  the  moth  emerges. 
There  is  also  a  series  of  minute  spines  on  the  edge  of  some  of 
the  segments  which  assist  in  this  operation. 

The  moth  is  three  tenths  of  an  inch  long,  the  average  expanse  of 
wings  being  half  an  inch.  Anteimse  brown  annulated  with  whitish 
on  each  joint,  most  distinctly  on  the  under  side ;  first  joint  densely 
clothed  with  orange  scales.  Palpi  orange,  horizontal ;  the  scales 
project  around  and  beyond  the  end  of  the  penultimate  joint  so  as 
to  form  a  little  cup  in  which  the  small  ultimate  joint  is  inserted. 
Tegnlffi  more  than  half  the  length  of  the  thorax.  Head,  thorax  and 
fore  wings  bright  orange.  The  orange  scales  which  cover  the  wings 
are  observed,  when  seen  under  a  lens,  to  be  mixed  with  numerous 
whitish,  almost  silvery  scales  so  arranged  as  to  form  about  ten 
indistinct,  transverse,  sinuous  or  wavy  lines.  Hind  wings,  abdo- 
men and  legs  whitish,  with  a  silken  lustre.  There  is  a  little  plume 
of  divergent  scales  at  the  end  of  the  abdomen. 

There  are  at  least  two  broods  of  this  insect  in  a  season.  The 
first  brood  of  moths  make  their  appearance  early  enough  to  de* 
posit  their  eggs  in  the  folds  of  the  young  leaves  as  soon  as  they 
begin  to  open.  Another  brood  was  just  emerging,  as  I  have 
above  stated,  in  the  third  week  of  July.  This  brood,  as  Mr.  Wier 
afterwards  informed  me,  by  letter,  began  at  once  to  deposit  its 
eggs  upon  those  leaves  which  had  escaped  the  ravages  of  the  first 
brood  of  larvse. 

According  to  my  own  observation,  the  caterpillars  of  the  earlier 
brood  draw  the  edges  of  the  leaf  upwards  by  means  of  their 
web,  till  they  meet,  thus  forming  a  roof  over  the  insect  which  pro- 
tects it  from  the  weather,  and  must  also  in  a  great  measure  serve 
to  conceal  it  from  birds  and  other  enemies.  It  must  also  form  a 
serious  barrier  to  the  effective  use  of  any  destructive  applications 
on  our  own  part.  But  Mr.  Wier  informs  me  that  the  young  of 
the  last  brood,  hatching  as  they  do,  on  the  surface  of  the  mature 
and  rigid  leaf,  do  not  draw  its  edges  together,  but  simply  protect 
themselves  by  constructing  a  web  over  the  surface  of  the  leaf.  In 
what  form  they  pass  the  winter  has  not  been  determined.  Mr. 
Wier  afi^rms  that  he  has  seen  the  worms  on  the  leaves  so  late  in 
the  fall  that  they  were  actually  fh>zen  to  death. 

From  the  above  account  it  is  evident  that  this  insect  resembles, 
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in  most  of  its  habits,  the  larger  Tortrix  {LozotiBnia  rosaceana)  of 
the  apple  and  the  rose. 

K  this  insect  should  spread  so  as  tdi  infest  other  nurseries,  as 
it  has  that  of  Mr.  Wier,  and  others  in  that  section  of  country,  it 
would  prove  itself  a  pest  of  the  most  serious  character ;  and,  as 
far  as  we  can  judge  from  present  appearances,  it  will  be  a  difficult 
matter  to  reach  them  with  destructive  agencies,  both  on  account 
of  the  closure  of  the  leaf  in  which  they  dwell,  and  their  webby 
covering.  Fortunately,  as  is  the  case  with  most  other  double- 
brooded  insects,  the  first  brood  is  comparatively  limited  in  num- 
bers ;  and  Mr.  Wier  thinks  that  it  would  have  paid  him  weU  to 
have  gone  through  his  nursery,  early  in  the  season,  and  picked  off 
the  folded  leaves. 

The  importance  of  combating  evils  in  their  incipient  stages 
can  find  no  more  apt  illustrations  than  in  the  department  of  eco- 
nomic entomology.  Many  noxious  insects  can  be  substantially 
eradicated  in  their  infancy,  which,  if  permitted  to  attain  a  lai^er 
growth  and  a  wider  range,  are  wholly  beyond  our  control.  This  is 
emphatically  the  case  with  the  present  species.  It  is  evident  that 
whatever  applications  we  may  make  use  of  here,  must  be  made  be- 
fore the  young  insects  have  time  to  close  the  leaf  above  them,  in  the 
case  of  the  first  brood,  and  before  they  have  covered  themselves 
with  a  web,  in  the  second.  These  periods  will  probably  be  found 
to  be  about  the  first  week  of  May  and  the  first  week  of  August. 
But  the  time  will  vary  somewhat  with  the  character  of  the  season, 
and  must  be  determined  by  actual  inspection.  These  little  wonns 
are  so  tender,  and  so  unprotected  by  any  hairy  covering,  that  I 
should  expect  them  to  be  easily  destroyed  by  any  of  the  ordinary 
applications,  such  as  lime,  ashes  or  soapsuds,  provided  we  can  find 
a  time  when  the  substance  applied  will  really  reach  them.  Mr. 
Wier  informed  me  that  he  discovered  a  bug  with  many  bright 
stripes,  preying  upon  these  caterpillars,  which,  from  his  descrip- 
tion, I  suppose  to  be  the  ffarpactor  cinctus^  a  well-known  preda- 
ceous  insect  of  the  Hemipterous  order.  But  this  tribe  of  predaceous 
insects  is  not  usually  sufiSciently  numerous  to  check  the  increase 
of  such  a  locally  abundant  species  as  the  Tortrix  ffuUivorana. 
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JUNE  RAMBLES  IN  THE  ROCKY  MOUNTAINS. 

BY  K.  L.  GREKNB. 

In  the  latitude  of  central  Colorado,  there  is  not  a  more  charming 
season  for  botanizing  among  the  lower  mountains,  than  the  first  of 
June.  The  snow-drifts  which  lingered  so  long  in  many  places 
have  now  entirely  disappeared  ;  and  the  few  impatient  flowers  that 
came  out  in  defiance  of  April's  frosts  and  chilly  winds,  have  given 
place  to  an  almost  inniunerable  host  of  others.  The  pines  and 
spruces  are  sending  out  their  fragrant  shoots  with  tender  foliage, 
and  a  number  of  most  beautiful  deciduous  shrubs  are  in  their  per- 
fection of  flower  and  leaf.  In  passing  among  the  foot-hills,  toward 
the  mountains,  one  cannot  fail  to  notice  the  abundance  of  Legu- 
minous plants.  Our  flora  is  peculiarly  rich  in  them.  The  Oxytropis 
Lamberti  is  one  of  the  most  showy,  and  is  also  exceedingly  varia- 
ble in  size,  as  well  as  in  the  color  of  the  flowers.  On  the  high 
plains  of  the  Platte,  the  scapes  are  only  a  few  inches  high,  and  the 
corollas  of  the  richest  purple.  We  meet  it  again,  at  the  base  of 
the  mountains,  a  foot  high,  bearing  yellowish  white  blossoms. 
These  varieties  appear  so  remarkably  different,  that  we  might  well 
regard  them  as  distinct  species,  but  that  among  the  higher  mountains 
we  flnd  many  intermediate  forms.  The  closely  allied  genus  As- 
tragalus is  represented  by  not  less  than  ten  or  twelve  species. 
None  of  these  call  to  mind  the  common  eastern  one  {A,  Canaden- 
sis)  with  its  tall  stem  and  homely  greenish  blossoms,  but  most  of 
them  are  low-stemmed,  with  flowers  large,  and  more  or  less  gaily 
colored.  A.  caryocarpua^  a  very  common  plant,  has  white  and 
purple  flowers,  which  are  succeeded  by  large  round  pods.  These, 
lying  upon  the  ground  under  the  intense  rays  of  the  summer  sun, 
assume  a  fine  purple  tinge,  which  gives  them  the  appearance  of 
grapes  or  plums,  hence  the  plant  is  conunonly  called  Ground  Plum. 
A.  Mtsaourierms  and  A,  Parryi  are  beautiful  plants ;  the  former, 
with  deep  purple,  and  the  latter,  with  white  fiowers.  The  legumes 
of  both  species, are  thick  and  fleshy,  and  lying  on  the  ground,  are 
curved  upwards.  Other  fine  Astragali  ought  to  be  mentioned 
here,  as  well  as  plants  of  other  genera,  but  we  must  hasten  to  the 

mountains. 
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We  desire  the  reader,  whether  he  be  a  botanist,  or  a  lover  of 
scenery,  to  accompany  us  for  a  few  miles  up  the  canon  of  Clear 
Creek ;  assuring  him  at  the  outset  that  if  he  has  any  due  appre- 
ciation of  any  of  these  things  he  will  not  regret,  in  after  days,  a 
few  hours'  toil  among  the  picturesque  wilds  of  this  grand  gateway 
to  the  higher  mountains. 

Following  the  stream  for  the  distance  of  half  a  mile  above 
Golden  City,  we  quite  suddenly  find  ourselves  shut  in  on  either 
side  by  a  rocky  wall  of  prodigious  height,  and  either  so  nearly  per- 
pendicular, that  to  ascend  would  be  impossible,  at  least  in  many 
places.  In  most  hilly  and  mountainous  countries,  rivers  have 
their  valleys.  Not  so  here ;  for  since  the  mountains  are  almost 
solid  masses  of  rock,  the  waters,  during  the  lapse  of  ages,  have 
worn  out  for  themselves,  narrow  and  deep  goi^es  or  canons  in- 
stead of  broad  valleys. 

On  the  north  side  of  the  stream,  there  is  left  sufiScient  space  for 
a  narrow  wagon  road,  and  along  this  sort  of  terrace  we  pursue  our 
way.  At  this  season  of  the  year,  swollen  by  the  rapid  melting  of 
snow  in  the  higher  altitudes.  Clear  Creek  is  a  torrent ;  and  as  it 
comes  boiling  down  over  the  rocks  and  forcing  its  passage  through 
narrow  defiles,  it  seems  to  jar  the  foundations  of  the  very  moun- 
tains. The  constant  roar  drowns  all  the  voices  of  the  hundreds  of 
song-birds  that  occupy  the  trees  and  shrubs  which  grow  among  the 
rocks,  and  would  be  tiresome  indeed,  did  we  not  forget  our  ears, 
while  admiring  with  our  eyes  the  manifold  beauties  of  the  scenery 
around  and  above  us. 

But  at  length  we  issue  forth  upon  a  broader  pathway,  and  the 
mountain  sides  become  less  precipitous.  We  may  now  begin 
the  work  of  filling  our  portfolios.  In  the  more  open  situations, 
there  grows  among  the  rocks,  a  fine  liliaceous  plant,  with  a  large, 
whitish,  tulip-like  fiower,  and  narrow,  grassy  leaves.  It  is  the 
Lencocrinum  montanum.  Three  or  four  very  ornamental  shrubs, 
all  with  snow-white  blossoms,  are  conspicuous  along  the  water's 
edge,  and  under  the  shade  of  overhanging  cliffs;  a  raspberry 
{Rubtis  ddidosua)  with  smooth  stems  and  entire,  roundish  leaves, 
with  solitary  fiowers  as  large  as  wild  roses ;  a  dwarf,  and  pro- 
fusely flowering  variety  of  Spircea  optUifolia;  and  more  beautiful 
than  either,  the  Jamema  Americana, 

From  almost  every  crevice  in  the  rocks,  Oampanula  rotundifolia 
hangs  forth,  on  thread-like  stems,  her  toneless  bells  of  deepest 


JUNE  RAMBLES   IN  THE  ROGKT   MOUNTAINS.  215 

blue,  and  with  this 'grows  a  very  pretty  yellow  flowered  Senecio 
which  we  cannot  now  name  with  certainty.  We  notice  several 
kinds  of  wild  currants  among  the  more  common  shrubs.  The  one 
known  in  cultivation,  as  the  Flowering  Currant  {Rihea  aureum)  and 
justly  esteemed  for  its  showy  and  fragrant  yellow  blossoms,  is  the 
only  one  in  flower  now,  the  others  being  earlier. 

We  have  now  come  to  a  rude  wooden  bridge,  apparently  con- 
structed some  time  ago,  for  the  accommodation  of  some  company' 
of  gold  seekers  ;  for,  on  the  other  side,  are  various  indications  th^t 
mining  was  once  undertaken  there,  but  with  short-lived  success. 
The  mountains  on  either  side  are  now  gradually  drawing  very 
close  to  the  creek,  and  it  is  evident  that  we  cannot  proceed  longer 
up  the  stream,  for  want  of  a  path.  We  cross  the  bridge.  A  deep 
ravine,  shaded  by  tall  spruces,  and  filled  with  a  variety  of  under- 
brush, leads  up  the  mountain  at  the  left.  We  follow  this  ravine  in 
the  hope  of  finding  yet  other  novelties.  Having  climbed  up  for 
some  distance,  over  the  lichen-clad  rocks,  and  having  scratched 
our  hands  to  a  painfUl  extent,  among  wild  gooseberry  bushes,  we 
reach  at  last  a  kind  of  broad  terrace,  where  we  find  a  delightflil 
spring  of  water,  whence  a  clear  and  laughing  streamlet  runs  musi- 
cally down  to  join  the  noisy  flood  below.  Strawberry  plants,  and 
pale  Canada  violets  are  blooming  abundantly  along  the  streamlet, 
and  among  the  bushes  is  a  handsome  composite  with  large  yellow 
flowers  on  stems  a  foot  high,  the  leaves  clothed  with  soft  woolly 
hairs.  This  proves  to  be  Arnica  cordifolia.  But  what  is  this  lit- 
tle gem  of  a  plant,  growing  all  over  the  wet,  mossy  surfaces  of  the 
shelving  rocks  ?  The  delicate  stems  are  only  two  or  three  inches 
high,  each  supporting  three  or  four  pendulous  flowers  of  a  deep 
purple.  A  nearer  view  shows  the  flowers  to  be  those  of  the  shoot- 
ing star  {Dodecatheon  Meadia),  But  how  very  different  the  whole 
plant  seems  from  the  specimens  one  sees  on  the  borders  of  woods, 
east  of  the  Mississippi,  where  they  grow  tenfold  larger,  and  have 
white  or  rose-colored  flowers.  However,  the  proper  authorities 
hxve  pronounced  the  Rocky  Mountain  plant  to  be  only  a  variety 
of  the  original  l)odecatheon  Meadia.  Following  the  ravine,  we 
gather,  as  we  ascend.  Clematis  alpina,  Antennaria  Carpathica^  and 
three  specimens  of  the  very  rare  and  interesting  Ranunculus 
NvUaJlii. 

In  the  midst  of  all  this  wildness  of  scenery,  in  an  almost  in- 
accessible solitude,  where  it  might  well  be  supposed  no  human 
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foot,  not  even  of  an  Indian,  had  ever  trod  before  us,  we  are  sur- 
prised all  at  once  to  meet  with  a  veritable  log  cabin.  It  stands 
under  the  spreading  branches  of  a  giant  fir-tree,  and  covers  an 
area  just  about  large  enough  to  furnish  lodging  room  for  two  per- 
sons. From  the  earth  floor  to  the  flat  roof  of  hewn  timbers,  the 
height  is  not  more  than  six  feet.  A  large  fireplace  has  been  dug 
in  the  bank  immediately  in  front  of  the  broad  doorway.  Such 
were  doubtless  the  winter  quarters  of  some  hermit  hunter  and  trap- 
per. 

Finally,  we  reach  the  comparative  level  of  the  mountain  top, 
and  find  ourselves  at  once  in  a  pleasant  grove  of  stately  pines. 
Several  hours  have  passed  since  we  left  the  bridge,  and  now  we 
can  only  hear  a  soft  deep  breezy  murmur  from  the  torrent  far  be- 
low. The  number  of  flowers  has  gradually  diminished  from  the 
gay  profusion  of  the  lower  part  of  the  canon,  until  on  this  cool  and 
airy  height,  we  find  but  a  single  species.  It  is  Erigeron  compost- 
tum^  a  pretty  little  alpine  composite,  with  white,  daisy-like  flowers. 
We  have  not  met  it  before,  though  here  it  is  abundant. 

But  the  day  is  fast  declining,  and  we  must  seek  refuge  from  the 
chill  dews  of  approaching  night.  The  monotonous  din  of  a  cow- 
bell assures  us  that  we  are  not  far  fh>m  the  haunts  of  men,  so 
we  may  yet  take  a  little  time  to  admire  the  scenery  of  this  new 
place.  Passing  from  the  pine  woods  we  enter  upon  the  most  beau- 
tiful of  pasture  lands,  where  a  numerous  herd  are  grazing  and 
slowly  wending  their  way  along  what  seems  their  homeward  path. 
Little  groves  of  birch  and  aspen  scattered  here  and  there,  are  re- 
joicing in  their  young  and  tender  foliage,  while  amid  their  branches, 
a  harmonious  choir  of  robins  warble  their  vespers. 

But  how  shall  pencil  trace,  or  pen  describe  the  glory  of  this  sun- 
set? A  line  of  snowy  peaks,  canopied  by  clouds  of  purple 
tinged  with  gold,  extends  along  the  western  sky,  while  southward, 
all  seems  an  undulating  sea  of  rich  dark  forest.  The  plains  below 
are  already  darkening  in  the  shadows  of  the  mountains.  To  them 
the  sun  is  set,  and  we  must  hasten  to  the  nearest  ^^  ranch  "  and  se- 
cure lodgings  for  the  night. 


ADDITIONAL  NOTES  ON  THE   STRIPED   SQUASH 
BEETLE. 

BT   HENRT  SHIHKR,    M.D. 

DoRtNa  the  past  ten  or  twelve  yeara  I  have  continued  eveiy 
summer  to  make  observations  on  the  habits  of  the  Striped  Sqnaalk 
beetle,  or  Cucumber  beetle  {Diabrothica  vitlata  Fabr.).  Since  I 
discovered  and  published  the  account  of  the  breeding  place  of 
these  insects,  in  the  roots,  chiefly,  of  squash,  cucumber,  melon  and 
similar  plants,  I  have  looked  long  and  closely  for  some  natural 
enemy  of  the  insect.  Almost  all  insects  are  liable  to  be  preyed 
apon  by  some  kind  of  parasite,  which  is  most  efficient  in  checking 
their  undue  multiplication,  and  far  more  useflil  in  restiaining  them 
than  anything  that  man  is  capable  of  doing. 

But  what  Insect  preys  on  the  Striped  Squash  beetle  it  ap- 
peared diiBcult  to  discover.  The  young  appears  quite  safe  fVom 
ftnch  enemies,  living  as  it  does  either  J.^g  ^_ 

on  or  in  the  roots  of  the  vines,  and, 
I  presnme,  is  almost  iVee  from  such 
annoyances.  The  eggs  are  deposited 
on  the  root  at  the  surface  of  the  ( 
ground,  or  on  the  root  just  below  the 
upper  loose  particles  of  earth,  for  al- 
tiiough  the  perfect  beetle  does  not 
borrow  into  the  compact  ground,  yet 
it  often  is  found  down  along  the  stem 

or  root,  just  below  the  surface,  under  ^'^''  "*  "^  ^""^  *""'■ 
tiie  loose,  dry  clota  or  finer  particles  of  earth  which  are  not 
pressed  closely,  or  beaten  dowu  by  rains  and  hardened  in  drying, 
"baked,"  as  farmers  say.  In  this  situation  the  egg,  before  it  is 
batched,  may  be,  and  doubtless  is,  sometimes  preyed  upon  by  pre- 
daceous,  ground  beetles,  but  by  what  insects  and  to  what  extent  I 
have  no  means  of  knowing  from  actual  observation. 

Last  May  and  June  we  were  annoyed  by  an  unusual  number  of 
Stjiped  Squash  beetles  that  had  developed  from  the  larve  that 
entered  the  ground  the  previous  autumn.  As  the  season  was 
nnoommonly  dry,  we  expected,  judging  from  past  experience,  that 
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in  spite  of  the  best  directed  preyentative  efforts,  we  shoald  have 
the  roots  of  these  vines  greatly  injured  by  the  larvse.  I  looked 
frequently  but  found  scarcely  any  larvae  on  the  roots.  The  proper 
time  to  look  for  the  first  young  larvse  is  when  the  vine  is  about  be- 
ginning to  run  out  over  the  ground.  If  the  root  is  and  has  been 
fr^e  from  them,  it  will  be  smooth  and  white,  but  if  affected,  its 
surface,  and  the  surface  of  the  lower  part  of  the  stem  beneath  the 
ground  will  appear  rough  and  rust  colored.  We  might  speak  of 
all  that  part  of  the  plant  beneath  the  surface  of  the  ground  as 
root  without  much  impropriety,  for  in  due  time  it  assumes  a  true 
root  structure,  but  at  this  early  age  the  true  root  is  only  found 
below  where  the  seed  lies,  and  above  this  point  it  is  stem. 

I  was  greatly  surprised  at  finding  no  larvse,  inasmuch  as  the  per- 
fect insects  were  swarming  among  the  squash  and  other  vines,  now 
so  largely  grown  as  not  to  require  close  precautions  against  the 
perfect  insects,  on  account  of  what  they  might  eat  themselves.    A 

^^8-  61.  few  of  these  beetles  will  soon  ruin 

^.^I^^XXXinjJJijl^  *^®  plants  by  their  own  feeding 

yff'  ,       «     .  *"T^7^  when  the  seed  leaves  alone  are 

developed,  but  after  the  third  or 
fourth  set  of  true  leaves  appear, 
the  growth  is  so  rapid  that  many 
beetles    may  be    supplied   with 

8trlp«d  Squash  BocUe,  lanra  and  papa.       food  without  great  damage  tO  the 

vines.  But  still  at  this  time  the  larvse  often  do  great  damage  to 
the  plants,  and  therefore  the  perfect  insects  must  be  kept  away  if 
possible  (hungry  bugs,  however,  are  very  hard  to  manage,  and 
will  brave  much  opposition  rather  than  starve),  especially  if  the 
plants  are  scarce,  for  where  the  perfect  insects  abound  we  usually 
expect  that  eggs  will  be  deposited. 

But  on  this  particular  occasion  there  was  an  abundance  of  vine 
plants,  four  or  five  times  as  many  as  were  needed  for  the  ground. 
The  prudent  gardener  who  is  acquainted  with  the  depredations  of 
these  notorious  pests,  will  always  plant  ten  times  as  many  seeds  as 
the  plants  he  needs,  so  that  he  will  have  not  only  enough  for  the 
parent  insects  that  he  may  not  have  time  or  ability  to  keep  away, 
but  also  for  the  larvse  that  they  will  thrust  upon  his  unwilling  care. 
We  had  then  an  abundance  of  good  healthy  vines,  but  still  it  ap- 
peared necessary  to  keep  an  observing  eye  upon  them  lest  the  larvae 
should  destroy  too  many  of  them,  the  weather  being  so  dry  and 
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therefore  the  most  favorable  for  their  development.  But  I  could 
find  few  or  no  larvse,  which  seemed  to  me  very  unosnal  and  re- 
markable. I  searched  the  ground  about  the  roots  long  and  care- 
fully. I  closely  and  frequently  watched  for  the  inexplicable  cause 
of  this  paucity  of  larvse,  but  all  in  vain ;  I  could  find  no  enemy 
about  the  roots  or  on  the  ground  that  might  be  destroying  the 
^gs.  Thus  baffled  in  my  attempts  to  discover  the  hidden  treas- 
iire,  I  thought  of  directing  my  observations  to  the  bodies  of  the 
perfect  insects  themselves.  Accordingly,  upon  dissecting  a  large, 
apparently  pregnant,  female  I  discovered  the  secret  I  so  anxiously 
sought.  Instead  of  a  well  filled  ovary  I  found  a  large,  dipterous 
larva  filling  almost  the  entire  cavity  of  the  abdomen.  Others  were 
examined  with  like  results ;  instead  of  eggs  I  found  larvse,  one  in 
each  female  beetle.     Some  of  the  larvae  were  still  small. 

On  still  other  beetles  I  found  attached  to  the  surface  another 
species  of  parasite,  drawing  its  nourishment  by  penetrating  the 
abdomen.  It  was  apparently  some  species  of  mite.  I  did  not 
find  time  to  study  it  any  fltrther,  and  have  no  specimens  at  com- 
mand now.  I  bottled  forty  or  fifty  beetles  for  the  purpose  of 
breeding  the  dipterous  larvae.  This  was  done  on  the  7th  of  July, 
1870.  Twelve  days  afterwards,  that  is  on  the  19th,  I  was  re- 
warded with  five  small  black  files  in  my  breeding  bottle,  belonging 
to  the  great  family  Muscidce^  genus  Tachina  Fabr.,  or  more  cor- 
rectly according  to  the  later  arrangement  of  files  by  Dr.  Loew, 
family  Tachinidse.  I  sent  one  of  these  flies  to  Dr.  Lebaron,  state 
entomologist  of  Illinois,  who  locates  it  in  the  particular  Tachina 
genus  AfeianospJiara  Meigen.  ♦  The  maggot  comes  out  of  the 
body  of  the  fly  and  forms  its  brown  seed-like  pupa  on  the  sur- 
face of  the  ground. 

The  Abdomen  of  the  beetle  that  has  been  well  eaten  out  by  one 
of  these  parasites  often  appears  whitish  yellow  beneath,  instead  of 
black,  as  do  many  others. 

On  the  22d  I  found  other  beetles  in  the  field  infested  with  small 


•7*ac%ftiui(MelanoBphora)<lia6ro<i<;<Bn.Bp.  (Fig.  00).  Pitch  black.  Eyes  and  proboscis 
light  brown.  Halteres  pale  brownish.  A  crescentrlc  line  on  each  side  of  the  flice  bor- 
dering the  eye,  almost  meeting  in  the  medial  line,  silyery  gray.  Anterior  portion  and 
sides  of  the  prothoraz,  In  some  lights  give  the  same  lastrous  gray  reflections  as  the 
teoe,  in  others,  blacicish.  Body  moderately  clothed  with  stiff  black  spines.  Wings  hy- 
aline iridescent,  with  a  smoky  yellowish  shade  towards  the  base.  Expanse  of  wings, 
.94  of  an  inch;  width  of  wing  .06  of  an  inch;  length  of  body  .18,— .U,— .15  of  an  inch, 
ftom  fire  dry  specimens. 
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red  mites  attached  to  the  posterior  extremity,  not  very  unlike  those 
often  seen  about  the  roots  of  the  wings  of  grasshoppers,  except 
that  these  were  smaller.  These  also  interfere  greatly  with  the  re- 
production of  the  species.  I  am  not  aware  of  any  other  instance 
where  a  perfect  Coleopterous  insect  is  so  infested  with  Tachina 
parasites.  A  much  larger  species  has  been  bred  from  maggots 
found  in  the  larva  of  the  Colorado  potato  bug. 


ANIMAL    LIFE   IN    THE   ROCKY   MOUNTAINS    OF 

COLORADO. 

BY  PROF.   W.  H.  BRBWBB. 


In  the  summer  of  1869,  I  accompanied  the  Harvard  Mining 
School  Expedition  to  the  Rocky  Mountains,  under  Professor  J.  D. 
Whitney,  and  during  the  trip,  I  made  some  notes  that  may  be 
worth  putting  on  record,  although  very  imperfect  from  my  igno- 
rance of  the  specific  characters  of  the  animals. 

Our  explorations  were  principally  in  the  region  about  South  Park, 
Colorado,  and  along  this  crest  extending  to  beyond  the  head  waters 
of  the  Arkansas,  and  north  to  Gray's  Peak.  The  altitude  of  those 
parts  of  South  Park  where  we  spent  most  time  is  from  9,600  to 
9,900  feet.  I  was  on  the  following  peaks  in  fine  weather,  and  on 
some  of  them  more  than  once. 

Gray's  Peak,  14,145  feet ;  Irwin's  Peak,  about  the  same  height ; 
Mt.  Lincoln,  14,123  feet;  Horse  Shoe,  13,806  feet;  Silverheels, 
13,650  feet;  Mount  Yale,  14,078,  besides  numerous  points  over 
11,000  feet.  (Mt.  Harvard,  the  highest  point  of  the  Rocky 
Mountains,  14,270  feet,  was  ascended  by  other  members  of  the 
party  on  a  very  unfavorable  day.) 

On  these  peaks,  the  limit  of  tree  vegetation,  as  had  been  al- 
ready shown  by  Dr.  Parry,  is  a  little  over  11,000  feet,  and  on  all 
the  peaks  named,  there  were  considerable  masses  of  snow  at  the 
time  of  our  visit,  which  was  from  the  middle  of  July  to  the  first  of 
September. 

In  South  Park,  deer  are  abundant.  Elk  were  occasionally  seen 
(we  saw  but  three).     Mountain  sheep  are  found  on  the  ridges 
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which  extend  into  the  Park,  and  on  all  the  peaks  around,  partic- 
ularly above  the  limits  of  tree  vegetation  their  trails  were  very 
common,  and  their  traces  abundant  to  the  summits  of  the  less 
known  peaks.    The  streams  in  the  Park  abound  in  trout. 

Buffalo  are  said  to  have  been  abundant  in  South  Park,  and  adja- 
cent mountains  previous  to  1862 ;  then  came  the  rush  of  miners, 
when  the  buffaloes  were  speedily  exterminated.  A  few  were  shot 
in  1867 ;  one  was  said  to  have  been  shot  (near  Pike's  Peak)  in 
1868  ;  but  we  heard  of  none  in  1869.  They  were  frequently  de- 
scribed to  me  as  a  marked  variety  known  to  the  hunters  as  Jlfoun- 
tain  buffalo,  and  quite  unlike  the  buffalo  of  the  plains,  smaller  in 
size,  the  hair  longer,  more  shaggy,  and  blacker,  with  other  well- 
marked  differences.*  I  found  their  skulls  up  to  11,000  feet,  both 
in  the  grassy  valleys  (called  parks)  and  in  the  forests.  All  the 
sfenills  seen  were  smaller  than  those  common  on  the  plains. 

Grizzly  Bears  are  quite  common,  and  range  to  above  13,000  feet 
at  this  season.  Six  were  seen  above  this  altitude  on  Gray's  Peak 
and  Mt.  Yale,  and  their  traces  seen  in  other  places.  Judging  from 
the  few  seen,  and  from  skins  examined  in  Denver,  they  are  smaller 
than  those  of  California,  the  hair  not  so  long  and  shaggy,  the  color 
more  silvery,  or  truly  grizzled^  than  with  the  Califomian  animals. 

Coleoptera  were  wonderfully  sparse  compared  with  any  other 
region  I  ever  saw,  this  applying  not  only  to  the  poi*tions  of  the 
mountains  visited  but  also  to  the  plain  near  the  base  of  the  moun- 
tains. I  always  carried  a  bottle  of  strong  alcohol  in  my  pocket 
for  preserving  such  as  I  found  but  the  collection  was  a  ridiculously 
small  one.  It  is  probable,  however,  that  a  skilled  collector  would 
have  been  more  successful.  But  few  were  collected  feeding  upon 
herbage,  the  most  being  scavenger  beetles,  found  by  examining 
the  dung  or  dead  bodies  of  animals.  Some  of  these  latter  were 
found  at  an  altitude  of  more  than  13,000  feet,  but  they  were  few. 

On  the  high  Sierras  of  California  certain  herbivorous  beetles  are 
found  abundantly  ;  on  the  summits  of  similarly  high  peaks  in  Col- 
orado they  were  looked  for,  but  not  one  was  found. 

Lepidoptera  were  very  abundant  above  the  forest  line,  partic- 
ularly on  sunny  slopes  at  12,000  or  13,000  feet,  and  where  there 
was  an  abundant  alpine  v^etation.  In  such  localities  they  were 
vastly  more  numerous  than  I  ever  saw  them  in  similar  situations 

*  See  Mr  Hayes'  remarks  on  this  sal^eot  on  p.  H8.— Kd8. 
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in  the  high  Sierra  Nevada.  The  kinds  most  abundant  in  individ- 
uals were  specifically  (and,  I  think,  even  generically)  distinct  from 
the  more  abundant  butterflies  of  the  High  Sierras.  They  ranged 
up  to  the  highest  points  visited,  but  were  most  abundant  both  in 
species  and  individuals  above  the  forest  line,  but  below  the  ex- 
posed rocky  summits,  flying  near  the  ground,  very  agile,  alighting 
ofl/Cn,  and  after  short  low  flights,  and  concealing  themselves  in  the 
low  herbage,  their  concealment  being  more  easily  effected,  as  well 
as  more  effectual,  from  the  brilliancy  of  the  alpine  flowers,  which 
constitute  a  marked  feature  of  these  heights. 

Crickets  are  very  abundant,  several  species  are  found  at  12,000 
to  13,000  feet,  and  in  favorable  localities  the  number  of  indi- 
viduals is  very  large ;  some  are  very  brightly  colored. 

The  most  striking  feature  of  insect  life,  however,  there,  is  the 
number  of  grasshoppers.  They  are  numerous  at  all  altitudes 
visited,  and  to  me  appeared  to  embrace  a  number  of  species,  of 
which  at  least  two  ranged  to  the  highest  points.  They  fly  much 
more  than  our  eastern  species,  both  as  regards  the  length  and 
height  of  their  flight,  and  on  warm  days  they  fill  the  air,  even  to 
the  highest  summits.  If  they  chance  to  alight  or  fall  on  the  snow, 
they  soon  become  chilled,  and  perish  there  in  numbers  that  chal- 
lenge belief  until  seen.  It  is  no  exaggeration  to  say  that  tons  of 
them  may  be  seen.  When  large  snowbanks  melt  in  the  summer, 
the  number  of  dead  grasshoppers  left  on  the  rocks  is  so  large, 
that  the  stench  caused  by  their  decay  often  pollutes  the  air  for  a 
great  distance.  At  altitudes  of  about  thirteen  thousand  feet,  the 
conditions  are  most  favorable  for  this  to  take  place,  and  we  saw 
frequent  examples.  Mr.  Bowles  speaks  several  times  of  the  abun- 
dance of  grasshopper  life.    I  quote  but  one 'passage : — 

"The  only  life  was  grasshoppers, — here  they  were  still,  by  thou- 
sands, by  millions,  sporting  in  the  air  and  frisking  over  the  snow, 
but  the  latter's  chill  seemed  soon  to  overcome  their  life,  for  they 
lay  dead  in  countless  numbers  on  its  white  surface.  In  8(Hne 
places  the  dead  grasshoppers,  could  have  been  shovelled  up  by  the 
bushels,  and  down  at  the  edges  of  the  snow,  cold  grasshopper 
soup  was  to  be  had  ad  libitum.  There  was  a  feast  here  for  the 
bears,  but  we  could  see  none  enjoying  it."  (Parks  and  Mountains 
of  Colorado,  p.  93.) 

The  day  (August  4th)  I  was  upon  Mount  Lincoln  (14,123  feet) 
was  very  clear  during  the  three  and  a  half  hours  we  were  on  the 
summit.    It  is  well  known  that  by  shading  the  actual  disk  of 
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the  son,  and  looking  into  the  atmosphere  very  near  it,  solid  par- 
ticles in  the  air  can  be  seen  most  plainly,  and  doing  this  at  that 
place,  the  air  seemed  filled  with  grasshoppers  in  flight,  myriads  of 
them,  extending  high  enough  to  appear  as  the  finest  specks,  even 
with  a  field-glass.  They  certainly  ranged  some  hundreds  of  feet 
above  that  summit  in  immense  numbers.  An  occasional  butterfly 
was  seen  also  on  the  summit,  but  they  were  few. 

Several  species  of  files  are  peculiarly  abundant  at  8,000  to 
12,000  feet,  which  at  times  nearly  set  our  animals  frantic,  but  the 
most  voracious  kinds  were  troublesome  only  when  the  sun  shone 
— even  a  passing  cloud  would  drive  them  out  of  sight. 


■     o 
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The  Genesis  of  Species.* — Among  the  works  called  out  by 
Darwin's  epoch-making  work,  as  the  Germans  happily  style  it, 
the  present  volume  stands  preeminent.  It  is  a  series  of  criticisms 
by  a  thorough  evolutionist,  and  one  who  was  originally  a  Darwin- 
ian. It  will  interest  the  general  reader,  the  style  being  clear  and 
attractive,  and  the  spirit  of  the  author  thoroughly  candid  and  calm. 
The  author  is  well  known  in  scientific  circles  by  his  original  papers 
on  the  anatomy  of  certain  of  the  vertebrates. 

The  object  of  the  book  is  ^*to  maintain  the  position  that  'Nat- 
ural Selection'  acts,  and  indeed  must  act,  but  that  still,  in  order 
that  we  may  be  able  to  account  for  the  production  of  known  kinds 
of  animals  and  plants,  it  requires  to  be  supplemented  by  the  ac- 
tion of  some  other  natural  law  or  laws  as  yet  undiscovered."  Far- 
ther on  he  says  "  The  view  here  advocated,  on  the  other  hand, 
regards  the  whole  organic  world  as  arising  and  going  forward  in 
one  harmonious  development  similar  to  that  which  displays  itself 
in  the  growth  and  action  of  each  separate  individual  organism." 

He  thus  sums  up  the  difficulties  against  Darwinism,  or  the  doc- 
trine of  "  survival  of  the  fittest"  maintaining :  — 


*  On  the  Genesis  of  Species.   By  St.  George  Mlyart,  F.R.8.    London.   Macmlllan  A 
Co.    1S71.    12mo,  pp.  S86.    With  nnmerous  wood  cuts.  $2.00 
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"That  'Natural  Selection'  is  incompetent  to  account  for  the 
incipient  stages  of  useful  structures. 

"  That  it  does  not  harmonize  with  the  co-existence  of  closely 
similar  structures  of  diverse  origin. 

"That  there  are  grounds  for  thinking  that  specific  differences 
may  be  developed  suddenly  instead  of  gradually. 

"  That  the  opinion  that  species  have  definite  though  veiy  differ- 
ent limits  to  their  variability  is  still  tenable. 

"  That  certain  fossil  transitional  forms  are  absent  which  might 
have  been  expected  to  be  present. 

"  That  some  facts  of  geographical  distribution  supplement  other 
difllculties. 

"  That  the  objection  drawn  from  the  physiological  difference  be- 
tween 'species'  and  'races'  still  exists  unrefuted. 

"  That  there  are  many  remarkable  phenomena  in  organic  forms 
upon  which  '  Natural  Selection '  throws  no  light  whatever,  but  the 
explanations  of  which,  if  they  could  be  attained,  might  throw  light 
upon  specific  origination. 

"Besides  these  objections  to  the  sufiiciency  of  'Natural  Selec- 
tion' others  may  be  brought  against  the  hypothesis  of  '  Pangene- 
sis,' which,  'professing  as  it  does  to  explain  great  difficulties 
seems  to  do  so  by  presenting  others  not  less  great  —  almost  to  be 
the  explanation  of  obscurum  per  obscurhis,^* 

These  theses  are  the  subjects  of  successive  chapters  in  which 
they  are  maintained  and  defended  with  much  acumen,  and  with 
many  references  to  facts,  easily  comprehended  by  the  general 
reader,  but  on  which  we  have  not  room  to  dwell.  In  Chapter  R^.  on 
"  Minute  and  Gradual  Modifications,"  he  refers  to  the  conception  of 
Mr.  Galton  in  his  work  on  "Hereditary  Genius"  that  "  new  spe- 
cies have  from  time  to  time  manifested  themselves  with  sudden- 
ness, and  by  modifications  appearing  at  once  (as  great  in  degree 
as  are  those  which  separate  Hipparion  from  Equus)  the  species 
remaining  stable  in  the  intervals  of  such  modifications :  by  stable 
being  meant  that  their  variations  only  extend  for  a  certain  degree 
in  various  directions,  like  oscillations  in  a  stable  equilibrium."  ♦ 

Mr.  Mivart  gives  among  other  examples  of  this  sudden  varia- 
tion, the  cases  of  young  oysters,  "  which  were  taken  from  the 
shores  of  England  and  placed  in  the  Mediterranean,  and  at  once 
altered  their  mode  of  growth  and  formed  prominent  diverging  rays, 
like  those  of  the  proper  Mediterranean  oyster;  as  also  the  twenty- 
nine  kinds  of  American  trees,  all  differing   from  their   nearest 

*  Similar  views  were  previonsly  entertained  by  Messrs.  Cope  and  Hyatt,  as  will  be 
seen  farther  on. 
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European  allies  similarly  —  '*  leaves  less  toothed,  bads  and  seeds 
smaller,  fewer  branehlets,  etc." 

In  his  sixth  chapter  on  ^'  Species  and  Time"  he  maintains  with 
miuch  reason  that  '^  the  mass  of  palseontological  eyidence  is  indeed 
overwhelmingly  against  minute  and  gradual  modification,"  and  that 
there  is  ^^  no  evidence  of  past  existence  of  minutely  intermediate 
forms  when  such  might  be  expected  a  priori"  ^^ All  the  most 
marked  groups,  bats,  pterodactyls,  chelonians,  ichthyosauria,  an- 
ara,  etc.,  appear  at  once  upon  the  scene.  Even  the  horse,  the  ani- 
mal whose  pedigree  has  been  probably  best  preserved,  affords  no 
conclusive  evidence  of  specific  origin  by  infinitesimal,  fortuitous 
variations;  while  some  forms,  as  the  labyrinthodonts  and  trilo- 
bites,  which  seemed  to  exhibit  gradual  change,  are  shown  by  fur- 
ther investigations  to  do  nothing  of  the  sort."  ''  Now  all  these 
difficulties  [of  time,  and  the  absence  or  rarity  of  fossils  in  the 
oldest  rocks,  etc.,  etc.,]  are  avoided  if  we  admit  that  new  forms 
of  animal  life  of  all  degrees  of  complexity  appear  from  time  to 
time  with  comparative  suddenness,  being  evolved  according  to  laws, 
in  part  depending  on  surrounding  conditions,  in  part  internal  — 
similar  to  the  way  in  which  crystals  (and,  perhaps  from  recent  re- 
searches, the  lowest  forms  of  life)  build  themselves  up  according 
to  the  internal  laws  of  their  component  substance,  and  in  harmony 
and  correspondence  with  all  environing  influences  and  conditions." 
The  latter  clause  is  unnecessarily  vague,  substitute  embryological 
laws,  or  changes  (for  the  differences  between  species,  and  espec- 
ially genera,  arise  in  all  probability  for  the  most  part  during  the 
gFOwth  of  the  embryo),  and  we  would  agree  with  the  author's 


meanmg. 


This  is  as  far  as  the  treatise  goes,  the  author's  aim  being  simply 
to  show  that  "  species  have  been  evolved  by  ordinary  natural  laws 
(for  the  most  part  unknown)  controlled  by  the  subordinate  action 
of  *  Natural  Selection,'"  acting  with  the  Divine  concurrence. 

What  are  these  natural  laws  ?  The  author  has  evidently  over- 
looked the  writings  of  certain  naturalists  in  this  country,  who  have 
endeavored  to  show  that  Natural  Selection  is  insufiScient  to  ac- 
count for  the  origin  of  generic  and  specific  forms.  Professor  E. 
D.  Cope  in  his  "Origin  of  Genera"*  has  attempted  to  show,  and 
we  think  with  much  success,  that  genera  are  produced  by  the  ac- 

*  Proceedings  of  the  Academy  of  Natural  Sciencei  Philadelphia,  1868. 
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celeration  and  retardation  of  certain. parts  of  the  animal,  dnring 
its  growth,  and  Professor  Hyatt  previously*  showed  that  the  de- 
velopment of  the  individual  Cephalopod  is  an  epitome  of  the  devel- 
opment of  the  cephalopods  generally,  and  that  the  successive  forms 
were  produced  with  comparative  suddenness. 

Previous  to  the  appearance  of  Mivart's  work  in  this  country  the 
reviewer,  in  the  present  journal  (vol.  iv,  p.  755),  while  remarking  on 
the  ancestry  of  the  King  Crab,  Trilobites  and  other  Branchiopoda, 
accounted  for  their  origin  rather  by  a  process  of  acceleration  and 
retardation,  involving  a  more  or  less  sudden  formation  of  generic 
forms,  than  by  the  theoiy  of  Natural  Selection,  and  offered  several 
of  the  objections  against  Darwinism  which  appear  in  the  work 
under  review.  The  former  law,  probably  in  active  operation  dur- 
ing the  earlier  portion  of  embryonic  life,  accounts  for  the  origin  of 
the  differences,  while  Mr.  Darwin  simply  assumes  an  inherent  ten- 
dency to  variation.  Cope's  law  may  account  for  the  origin  of  the 
new  forms,  while  Natural  Selection  apparently  plays  an  entirely 
subordinate  role,  and  even  may  be  found  to  account  merely  for  the 
preservation  (as  suggested  by  the  Duke  of  Argyll)  of  the  specific 
form,  keeping  it  within  limits  by  the  survival  of  the  fittest,  and 
the  lopping  off  of  monstrosities  and  by  the  checking  of  all  ten- 
dencies to  variation  in  a  useless  direction. 

Medical  Microscopy,  f  —  Dr.  Richai*dson's  book  is  an  e3q)er- 
iment  in  an  absolutely  unoccupied  field.  Other  works  of  somewhat 
similar  nature  are  books  for  mlcroscopists  who  are  physicians; 
this  is  a  book  for  physicians  who  are  not  mlcroscopists.  Meam 
in  its  account  of  apparatus  and  inaccurate  in  its  scholarship  as 
it  must  be  confessed  to  be,  it  is  an  earnest,  straightforward  and 
successful  attempt  to  enable  the  practicing  physician  to  make  the 
microscope  useful  in  his  daily  work.  Some  who  use  it  for  this  pur- 
pose will  be  disappointed,  for  successful  microscopical  work  requires 
a  delicate  tact  and  a  mechanical  ingenuity  which  are  possessed  by 
very  few  persons,  and  which  are  wanting  to  many  even  among 
physicians.    Good  microscopists,  too,  are  developed,  not  made ; 


*  ParaUellam  between  the  order  a&d  indtviduAl  In  the  Tetmbranchiate  Cephalopods. 
Memoirs  of  the  Boston  Society  of  Natural  History,  1866,  and  Amsrican  Naturaust. 
Vol.  IV,  pp.  230  and  419. 

t  A  Hand-Book  of  Medical  Microscopy.  By  Joseph  6.  Richardson,  M.  D.,  Micro- 
scopist  to  the  Pennsylvania  Hospital.  12mo,  pp.  838.  Philadelphia :  J.  B.  Lippincott  A 
Co.,  1871.  [This  reyiew  was  prepared  for  a  previous  namber,  but  its  appearance  was 
accldentaUy  delayed. — £d8.] 
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and  a  high  success  can  rarely  be  attained  except  by  those  whose 
dexterity  and  skill  in  effecting  mechanical  and  optical  results  have, 
been  matured  by  long  use  before  the  exigencies  of  a  flill  medical- 
practice  rendered  abundant  drilling  in  the  work  impossible.  For 
these  reasons,  Medical  Microscopy  will  always  remain  to  some  ex- 
tent a  specialty,  most  conveniently  referred  to  the  few  physicians 
more  particularly  devoted  to  it.  But  for  the  microscopical  work 
which  physicians,  as  such,  can  do  to  advantage,  for  the  using  of 
the  microscope,  like  the  stethoscope  and  the  test-tube,  as  an  ev- 
ery-day  aid  to  diagnosis,  a  really  available  guide  book  is  now 
for  the  first  time  published.  For  the  general  reader  it  is  too 
technical  and  uninteresting  to  be  compared  with  other  works  that 
are  available;  to  the  scientific  physician  it  is  a  valuable  aid. 

Students  of  this  book  should  begin  in  the  middle  of  it ;  reading 
the  first  part  last,  if  at  all.  Nothing  less  than  the  author's  excel- 
lent success  as  a  microscopist  could  save  a  beginner  who  had  waded 
through  the  opening  chapters  from  abandoning  the  work  in  con- 
fusion and  disappointment.  The  first  two  chapters  are  devoted  to 
a  description  of  instruments,  apparatus,  etc.,  and  it  is  astonishing 
that  so  good  a  microscopist  could  be  so  bad  a  critic  in  regard  to 
his  own  tools.  Aside  from  the  tediousness  and  general  confhsion 
prevailing  in  this  part  of  the  work  there  is  much  that  is  liable, 
unless  corrected,  to  seriously  mislead  the  beginner. 

The  simple  microscope  is  described  as  one  of  a  single  lens ; 
and  the  compound  microscope,  by.  way  of  contrast,  as  one  in  which 
lenses  are  so  arranged  that  each  adds  to  the  power  of  the  other. 
This  is  precisely  what  occurs  when  a  doublet  or  a  triple  combi- 
nation is  used  as  a  simple  microscope,  and  is  radically  different 
firom  the  action  of  the  compound  microscope  where  one  lens,  or 
set  of  lenses,  by  magnifying  the  image  formed  by  the  other,  mut" 
tiplies  its  power  instead  of  adding  to  it. 

Three  or  four  of  the  microscopes  first  mentioned  are  described 
as  furnished  with  sets  of  separating  objectives  like  those  on  cheap 
European  instruments,  and  these  lenses  are  spoken  of  with  some 
approval,  although  it  would  be  more  safe  to  state  that  to  render 
such  instruments  really  available  it  is  necessary  to  discard  such  ob- 
jectives and  furnish  at  least  second-class  lenses  by  some  respect- 
able maker.  The  objectives  of  ToUes'  students'  microscopes  are 
very  properly  called  by  their  honest  name,  for  they  are  second- 
qwaLUy  lenses  and  nothing  else,  but  it  should  have  been  intimated 

AMXR.  ITATURALIST,  VOL.  V.  15 


228  REVIEWS. 

for  the  information  of  beginners  that  the  lenses  previously^ 
mentioned  are,  by  the  same  accepted  standard,  far  less  than  sec- 
ond quality.  The  one-inch  lenses  furnished  lately  with  ToUes* 
students'  microscopes  have  been  too  cheap  to  be  good ;  but  his 
second-quality  one-fourth,  one-sixth,  etc.  (which  are  most  used  by 
physicians),  as  well  as  similar  powers  by  Zentmayer,  Grunow,  etc., 
are  incomparably  better  than  the  cheap  lenses,  often  called  trip- 
lets, mentioned  above. 

It  is  stated  that  the  higher  objectives  are  each  composed  of  three 
pairs  of  lenses  or  doublets,  properly  arranged ;  although  it  is  un- 
derstood by  microscopists  that  the  posterior  combination  is  often 
a  triplet,  and  that  the  anterior  pair  is  often  replaced  by  a  triplet 
or  by  a  single  lens. 

In  regard  to  the  qualities  of  the  objective  there  is  an  unfortu- 
nate want  of  clearness  and  sharpness  in  the  author's  use  of  terms ; 
penetrating  power  being  used  sometimes  in  reference  to  that  re- 
solving power  which  is  the  joint  result  of  definition  and  angular 
aperture,  and  sometimes  as  descriptive  of  that  depth  of  field  to 
which  its  use  seems  to  be  generally  and  usefully  confined. 

But  the  most  astounding  assertion  in  regard  to  objectives  is 
this,  that  the  lenses  of  various  opticians  are  almost  equally  suc- 
cessful up  to  powers  as  high  as  one-eighth  inch !  If  those  opti- 
ciana,  whose  names  are  familiar  words,  have  achieved  eminence 
anywhere  it  has  been  in  the  excellence  of  their  low  and  medium 
powers.  ToUes'  most  remarkable  lenses  are  probably  from  one- 
fourth  to  one-eighth  inch  focus;  and  Wales'  four-tenths  (one- 
fourths  ?)  and  one-fifths  are  nearly  equally  famous  powers.  Ross's 
lenses,  of  which  none  are  of  very  high  power,  have  enjoj'ed  a  con- 
ceded preeminence  ;  Smith  and  Beck's  four-tenths  has  been  classi- 
cal for  years>,  while  their  high  power,  one-twentieth,  has  been  of 
very  moderate  use  ;  and  Powell  and  Lealand's  one-eighth  and  one- 
sixteenth  have  doubtless  contributed  more  renown  than  their  one- 
twentj'-fifth  and  one-fiftieth.  And  it  is  probably  safe  to  predict, 
as  the  opinion  of  most  microscopists,  that  the  progress  of  the  near 
future  belongs  to  those  opticians  who  shall  use  the  most  extraor- 
dinary skill  in  perfecting  and  utilizing  lenses  of  moderate  focal 
length. 

The  subject  of  test-objects  is  treated  at  some  length  for  the 
avowed  benefit  of  such  students  as  might  find  it  diflftcult  to  secure 
the  assistance  of  an  expert  in  selecting  their  lenses.  Doubtless 
it  would  have  been  safer  to  advise  the  student  in  such  cases  to 
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trust  entirely  to  the  honesty  of  a  responsible  dealer  or  to  the  re- 
spectability of  the  maker  of  the  lenses  required.  The  "testing" 
of  first-class  lenses,  by  a  person  unfamiliar  with  their  use,  is  sim- 
ply a  delusion. 

The  binocular  microscope  certainly  merits  more  than  the  half 
page  of  careless  notice  given  to  it.  Although  its  chief  use,  as  yet, 
is  in  other  departments  of  study,  yet  its  real  value  to  the  phy- 
sician is  not  even  hinted  by  the  passage  referred  to.  Wenham's  bi- 
nocular, the  one  in  actual  use,  is  almost  indispensable  in  studying 
opaque  injections,  vegetable  and  animal  parasites,  etc.  At  the  Troy 
meeting  of  the  American  Association  last  August,  the  writer  showed 
specimens  of  animal  and  vegetable  tissues  (such  as  transparent 
injections,  etc.)  under  this  arrangement  with  good  definition,  an 
even  light  over  both  fields,  and  the  stereoscopic  effect  vivid  and 
usefiil  though  perhaps  somewhat  exaggerated,  under  the  ordinary 
first-class  objectives  as  high  as  one-fifth  inch  focus,  and  up  to  120° 
ang.  ap.  Probably,  however,  satisfactory  substitutes  for  Mr.  Wen- 
ham's  arrangement  will  be  in  general  use  for  all  powers  above  one- 
half  inch  at  no  distant  dav. 

In  giving  directions  for  estimating  the  magnifying  powers,  and 
the  amplification  of  camera-drawings  of  objects,  the  author  fol- 
lows respectable  authorities  into  an  error  of  grave  practical  con- 
sequence. To  measure  the  magnified  image  at  the  exact  distance 
of  the  object  is  plausibly  borrowed  from  the  usage  of  the  telescope 
where  the  object  is  at  a  fixed  distance  —  its  apparent  size  being  al- 
ways its  angular  extent  at  that  distance,  and  the  image  being  meas- 
ured by  the  object  itself,  of  course  at  the  same  distance.  But 
the  microscopic  object  is  at  no  necessary  and  invariable  distance 
from  the  eye,  and  its  apparent  size,  i.  6,,  its  angular  extent,  varies 
with  that  distance,  and  is  with  no  more  propriety  used  as  a  standard 
at  the  distance  of  the  stage,  than  at  any  other  distance.  Would 
any  person  measure  the  image  in  a  simple  microscope  at  the  exact 
distance  of  the  object  on  the  stage  ?  or  if,  for  any  purpose,  a  com- 
pound microscope  six  feet  long  were  constructed,  would  its  image 
be  measured  according  to  the  same  rule  ?  Or,  of  two  dissimilar 
microscopes  containing  similar  objects,  say  Maltwood  finders,  the 
stages  being  concealed  so  as  to  be  at  an  unknown  distance,  would 
any  microscopist  hesitate  an  instant  before  deciding  which  instru- 
ment magnified  the  most,  such  decision  depending,  of  course,  on 
the  certainty  with  which  the  magnifying  power  of  each  could  be  de- 
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tennined  without  the  least  knowledge  of  the  position  of  its  stage? 
The  fact  that  the  apparent  size  of  the  object  or  image  is  simply 
a  question  of  angle,  and  that,  if  expressed  in  linear  measure,  that 
measure  must  be  taken  at  a  uniform  distance  for  all  observations 
liable  to  be  compared  with  each  other,  —  in  other  words,  that  to  use 
sines  and  cosines  intelligently  it  is  indispensable  to  assume  a  uni- 
form radius  —  would  seem  to  be  too  simple  for  argument,  were  it 
not  that  a  misunderstanding  in  regard  to  it  is  a  common  and  con- 
fusing error.  Ten  inches  having  been  generally  adopted  as  the 
standard  distance  of  measurement  in  microscopy,  and  being  at 
the  same  time  a  most  convenient  distance,  there  seems  to  be  no 
reason  for  reconsidering  the  choice ;  or,  for  assimilation  to  the 
metric  system,  250  millimetres  might  be  substituted  without  any 
considerable  error. 

Of  the  minor  errors  and  inadvertencies  in  this  part  of  the  book, 
may  be  mentioned  the  following : — The  use,  as  a  condenser  in  stu- 
dents' microscopes,  of  the  concave  mirror  transferred  to  a  separate 
stand  (it  may  often  be  mounted  on  the  stage  for  the  same  purpose), 
is  mentioned,  but  without  the  special  commendation  which  it  de- 
serves. It  is  not  stated  that  Tolles'  students'  microscope  can  be 
obtained  with  the  usual  form  of  fine  adjustment  which  is  to  be  pre- 
ferred to  ihe  '^  new  method"  mentioned ;  nor  that  '^  the  fine  adjusts 
ment  on  the  stage  "  of  some  of  the  same  instruments,  and  of  thoee 
prepared  by  some  other  makers  at  the  present  day,  is  so  firm  as  to 
be  reasonably  satisfactory,  while  similarly  situated  adjustments  on 
a  lighter  class  of  instruments  are  usually  so  insecure  as  to  be  en- 
tirely worthless.  Following  the  lead  of  some  of  the  dealers,  the 
fine-adjustment  screw  is  called  a  '^  micrometer  screw,"  an  unfortu- 
nate phraseology  which,  to  the  writer's  knowledge,  has  often  proved 
conAising  to  students.  Powell  and  L^aland's  splendid  No.  1  mi- 
croscope is  mentioned  as  the  ne  plus  vltra  of  instruments,  whereas 
it  is  only  fair  to  admit  that  the  choice  between  such  instruments  as 
this  (including  Ross'  large  stands,  etc.)  and  the  best  stands  of  the 
^'  Jackson  "  model,  is  a  fair  field  for  the  use  of  taste  and  judgment, 
neither  form  enjoying  a  conceded  and  unqualified  superiority.  Most 
eye-pieces  are  said  to  be  composed  of  achromatic  lenses,  a  mistake 
which  is  liable  to  mislead  beginners.  The  student  is  advised,  un- 
der some  circumstances,  to  increase  his  power  by  removing  the 
field-lens  of  his  eye-piece,  a  worse  than  questionable  procedure ;  nor 
is  he  reminded  to  blacken  the  inside  of  the  pasteboard  draw-tube 
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recommended  for  the  same  purpose.  Wenham's  binocular  arrange- 
ment, notoriously  consisting  of  a  single  prism,  is  mentioned  as  an 
arrangement  of  prisms.  The  use  of  unground  glass  slips  is  men- 
tioned with  indifference,  though  the  student  should  never  use  them, 
unless  they  are  to  be  covered  with  paper,  without  rubbing  off  the 
cutting  edges  on  a  grind-stone  or  on  any  wet  piece  of  soft  sand- 
stone. As  a  convenient  substitute  for  the  mounted  needles  whose 
preparation  is  directed  by  the  author,  crochet  needles  may  be 
bought  of  suitable  size  and  style,  deprived  of  their  hooked  ends 
and  sharpened  on  an  oil-stone  or  hone ;  or  the  form  may  be  pur- 
chased in  which  the  needle  is  removable  and  easily  replaced  by  a 
common  needle,  being  clamped  into  the  handle  by  a  screw-move- 
ment. Likewise  the  conical  glasses,  sci'atched  with  a  file,  for  esti- 
mating the  bulk  of  sediments,  may  be  replaced  by  4  oz.  grad- 
uated measuring  glasses,  which,  sold  by  the  dealers  in  druggists' 
glassware,  can  often  be  obtained  of  exactly  the  deisired  shape. 
^^  Healthy  blood,"  on  page  39,  should  read  healthy  human  blood. 
Such  objects  as  the  'Various  species  of  acari''  should  not  be 
mounted  in  the  dry  way,  much  less  received  as  typical  of  a  class  of 
specimens  peculiarly  adapted  for  such  preparation ;  nor  should  a 
book  of  the  present  day  reproduce  from  the  old  authorities  the 
abominable  direction  to  place  a  dry  object  upon  the  slide  and  pro- 
tect it  by  a  cover  carefully  laid  upon  it  and  fastened  down  by 
gummed  paper.  Glycerine  is,  perhaps  wisely,  recommended  to 
the  beginner  in  mounting  wet  specimens,  although  a  more  difficult 
medium  to  manage  than  Farrant's  Gum  and  Glycerine  or  Walms- 
ley's  Glycerine  Jelly. 

The  use  of  blue  glass  (spectacles,  etc.)  is  casually  noticed  as  a 
means  of  correcting  the  yellow  glare  of  artificial  light ;  but  the 
position  of  the  blue  glass  is  not  so  unimportant  a  consideration  as 
would  reasonably  be  inferred  from  the  text ;  in  the  writer's  experi- 
ence the  best  results  are  obtained  by  a  flat  piece  of  glass  lying 
upon  the  diaphragm  or  below  the  achromatic  condenser ;  a  curved 
plate  (deep-blue  chimney)  near  the  flame,  or  flat  plate  in  the  cone 
of  light  over  the  achromatic  condenser,  or  over  the  eye-piece, 
being  much  less  satisfactory :  a  very  pale-blue  chimney,  just  tinted, 
may  be  used  to  take  off  the  glare  without  whitening  the  light ;  and 
the  white,  translucent  "  porcelain  "  chinmeys,  recently  introduced, 
may,  if  quite  thin,  often  be  used  to  advantage.  The  author,  in 
fiis  enthusiasm  for  high  powers,  scarcely  urges  with  sufficient  dis- 
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tinctness  that  the  beginner  should  confine  himself  to  low  powers, 
not  over  one-fourth,  until  great  skill  has  been  obtained  by  long 
practice.  He  advises  that  high-power  lenses  be  sent  ^^  to  an  opti- 
cian "  for  cleaning,  etc.,  instead  of  saying  that  they  should  be  sent 
to  the  maker,  or  at  least  to  a  person  accustomed  to  make  the  same 
class  of  work :  imagine  a  Ross'  one-twelfth  or  a  Tolles'  one-tenth 
sent  to  a  local  "optician"  for  repairs !  Dr.  Beale's  directions  for 
adjustment  of  objectives  by  measuring  the  covering  glass  by  the 
screw-collar  movement,  are  given  without  an  intimation  that  good 
performance  by  lenses  made  at  the  present  time  cannot  be  obtained 
in  this  way.  The  amplifier  is  named  as  a  means  of  increasing  pow- 
er, but  without  the  caution  that  some  of  the  cheaper  kinds  sold  are 
not  achromatic  and  are  perfectly  worthless.  Polarized  light  is 
mentioned,  on  authority  of  an  obsolete  remark  by  Dr.  Beale,  as 
an  expedient  of  equivocal  value ;  whereas  the  medical  expert 
finds  it  of  great  use  in  detection  of  poisons  and  adulterations,  and 
in  some  other  investigations ;  and  the  polarizing  apparatus  is  too 
carelessly  described  as  consisting  of  two  crystals  of  Iceland  spar. 
The  micro-spectroscope  is  properly  mentioned  as  a  promising 
means  of  research,  and  appreciative  mention  is  made  of  recent 
work  in  photographing  microscopic  objects.  Finally,  the  list  of 
microscope  makers  and  dealers  is  rather  less  than  satisfactory. 

In  regard  to  the  main  body  of  the  book,  relating  to  the  practical 
work  of  the  microscope  in  medicine  but  little  need  be  said.  A 
single  expression  of  imqualified  approval  will  apply  to  nearly  all 
of  it.  With  fewer  inaccuracies  than  usually  fall  to  the  lot  of  first 
editions,  such  as  speaking  of  ether  as  "  sulphuric  ether,"  mention- 
ing "fibres  of  flax  from  —  muslin  fabric"  etc.,  an  excellent  and 
available  summary  is  given  of  the  subjects  treated ;  adequate  study 
being  devoted  to  the  literature  of  the  science,  and  important  addi- 
tions being  contributed  from  the  author's  experience.  The  identity 
of  the  white  blood  corpuscles  with  the  similar  bodies  of  mucus, 
pus,  and  saliva,  more  fully  and  fairly  maintained  than  by  any  pre- 
vious authority,  is  not  a  theoretical,  but  a  practical  question ;  as 
students  have  been  for  years  past  perplexed  and  retarded  by  their 
hopeless  efforts  to  distinguish  between  these  bodies,  while  most  mi- 
croscopists  of  experience  were  ready  to  express  themselves  unfamil- 
iar with  any  available  distinction.  The  equally  practical  questions 
of  the  early  detection  of  phthisis,  and  the  detection  of  blood  discs 
in  dried  stains,  are  relieved  of  much  of  their  former  obscuritj'  and 
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doubt,  and  the  study  of  morbid  growths  is  exceedingly  well  sim- 
plified and  systematized.  Cautious  microscopists  would  probably 
fail  to  go  as  far  as  the  author  in  the  recognition  of  the  discs  of  hu- 
man blood,  as  distinguished  from  those  of  some  of  the  domestic 
animals,  since  differences  so  minute,  so  subject  to  variation,  add  so 
liable  to  mismeasurement  on  account  of  slight  differences  of  illu- 
mination, adjustment  of  lenses,  etc.,  are  justly  deemed  untrust- 
worthy in  cases  involving  important  interests ;  but,  taken  with 
some  allowance  for  the  author's  enthusiasm,  the  treatment  of  the 
subject  is  eminently  useftil  as  well  as  novel  and  interesting. 

The  almost  total  absence  of  engravings  is  the  first  feature  which 
attracts  attention  on  opening  the  book.  This,  in  the  chapters 
which  treat  of  instruments  and  apparatus,  is  a  sign  of  maturity, 
not  of  poverty.  The  works  of  Carpenter  and  of  Beale,  first  is- 
sued at  a  time  when  illustrations  of  stands  and  accessories  were 
indispensable,  very  properly  retain  these  illustrations  and  add  to 
them  according  to  the  progress  of  the  times,  in  order  that  they 
may  continue  to  be  encyclopaedic  to  all  microscopical  students  of 
English-speaking  countries ;  but  the  time  has  passed,  when  new 
works  need  encumber  themselves  with  such  pictures.  Stands  and 
lenses  and  prisms  are  sufficiently  familiar  to  all  except  beginners 
who  may  well  be  referred  to  the  elaborate,  and  often  excellent  cat- 
alogues of  the  opticians.  Beck's  catalogue,  for  instance,  studied 
in  connection  with  two  or  three  others  to  suggest  an  idea  of  the 
individual  differences  in  the  style  of  different  makers,  would  give 
a  better  conception  of  the  various  kinds  and  classes  of  apparatus 
than  all  the  illustrations  which  could  reasonably  be  crowded  into 
a  Hand-book  of  Microscopy.  In  regard  to  the  latter  part  of  the 
book,  however,  the  paucity  of  engravings  is  an  evident  fault. 
The  exact  appearances  of  diseased  tissues,  morbid  growths,  and 
abnormal  deposits,  are  not  yet  completely  familiar  to  the  mass  of 
physicians  and  medical  students :  if  they  were,  then  this  book 
would  occupy  a  crowded,  not  an  open  field.  In  his  ambition  to 
reduce  the  illustrations  nearly  to  a  standard  of  original  contribu- 
tions, the  author  has  strained  a  point  which  will  probably  be 
yielded  in  later  editions  by  the  introduction  of  a  liberal  assoi-t- 
ment  of  wood-cuts,  which  will  relieve  the  student  of  the  necessity 
of  searching  the  literature  of  his  profession  for  exactly  the  light 
which  this  volume  is  designed  to  give. 

On  the  whole,  the  faults  of  this  volume  are  mostly  those  of 
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hasty  preparation  or  of  the  ocoapanoy  of  an  unfamiliar  field  —  er- 
rors which  a  second  edition,  sure  to  be  wanted,  will  easily  correct ; 
while  its  advantages  are  so  manifest  that  it  cannot  fail  of  an  ex- 
tensive usefulness.  —  R.  H.  W. 

Recent  Ornithological  Publications. — With  the  close  of  the 
year  we  have  two  papers  of  interest.  Dr.  H.  M.  Bannister, 
whose  name  is  associated  with  the  late  explorations  in  Alaska, 
offers*  "A  Sketch  of  the  Classification  of  the  American  Anse- 
rinae,'*  which  renders  our  information  more  precise,  if  not  more 
extended.  Excluding  the  genera  Deudrocygna  and  Chenalopex, 
he  divides  the  Geese  proper  into  two  sections,  Anserece  and 
PhildctecB.  The  former  of  these  includes  the  two  typical  genera, 
Anser  and  Branta^^  in  which  the  sexes  are  alike,  and  the  plumage 
nowhere  metallic ;  and  three  sub-typical  genera,  all  South  Ameri- 
can, viz. :  Oressochen^  n.  g.,  Chlcetroph^is^  n.  g.,  and  CKLoephaga 
Eyt.,  in  which  either  the  sexes  are  dissimilar,  or  else  the  plumage 
has  iridescent  tints.  The  Philacteae  are  marked  by  the  presence 
"  of  deep  rough  superorbital  depressions,  and  reversed  relative  pro- 
portions of  tarsus  and  middle  toe  [the  former  shorter  or  not  longer 
than  the  latter],  together  with  an  exclusively  sea-coast  habitat,  and 
a  carnivorous  diet,  corresponding  in  some  of  these  respects  with 
the  Oidemiae  and  Somaterise  among  ducks*'  (p.  130).  This  section 
embraces  one  North  American  species  usually  called  CMoepfuiga 
canagicay  here  made  the  type  of  Philacte,  n.  g. ;  and  the  South 
American  TcenidiesteB  antarctica.  Of  the  naturalness  of  this 
arrangement,  as  well  as  of  its  convenience,  there  is  probably  no 
doubt,  and  though  division  generice  may  seem  pushed  to  an  ex- 
treme, yet  this  conforms  to  the  usage  of  the  day ;  the  only  ques- 
tion is,  whether  corresponding  subtilty  would  not  demand  the 
recognition  of  Chen,  and  even  Exanthemops,  as  distinct  firom 
Anser.  We  regret  that  the  paper  is  defaced  by  too  numerous  and 
inexcusable  typographical  errors,  for  which,  however,  we  happen 
to  know  that  the  author  is  not  responsible. 

In  the  list  of  North  American  species  we  notice  the  absence  of 
Anser  albatwf  and  Branta  leucopareia;  the  former,  if  only  indeed 
a  small  race  of  A.  hyperhoreus^  we  should  judge  entitled  to  recog- 
nition; but  the  latter  has  doubtless  no  such  claims;  nor  should 

*Proc.  Acad.  Nat.  3cf .,  Philada.,  Sept.-Dec.,  1870,  p.  190. 

fSoopoli,  1709,  ex  Klein,  type  A,  hemicla  L.;  neo  Boi^,  1882,  type  Ana»  rt^na  PaU.; 
thus  equal  to,  and  antedating,  Jiemida  BoI4, 188S. 
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we  be  surprised  if  B,  Hutchinaii  itself  were  finally  resolved  into  a 
oonspecies  with  B.  Oanadenaia,  despite  the  nearly  constant  discre- 
pancy in  the  namber  of  rectrices.  A.  ccerulesceris^  on  the  contrary, 
appears  perfectly  distinct,  as  Dr.  Bannister  has  it;  and  JB.  leu- 
copsia  has  lately  been  twice  authenticated  as  American.  The 
author  queries  A,  fema  and  A,  aegetum  as  American ;  we  do  not 
know  upon  what  authority,  having  had  no  previous  suspicion  of 
their  occurrence  in  this  country.  A  comparison  of  the  North 
American  and  European  Anaerea^  given  below,*  which  we  are,  in 
part,  enabled  to  make  through  the  personal  attentions  of  Prof.  A. 
Newton,  offers  some  interesting  points:  — 

Thus  it  appears  that  while  Anser  proper  is  essentially  European, 
and  Chen  as  decidedly  North  American,  they  have  both  been  devel- 
oped in  a  parallel  series,  as  it  were,  to  an  equal  number  of  species, 
that  may  be  regarded  as  strictly  analogous,  each  for  each.  Such  a 
division  of  the  geese  is  in  remarkable  contrast  to  the  great  number 
of  species  as  well  as  genera  of  ducks  that  are  common  to  both 
countries.  But  without  space  to  pursue  the  subject,  we  turn  to 
the  second  paper  above  alluded  to. 

Mr.  Ridgway  very  creditably  maintains  |  the  position  he  se- 
cured by  his  first  contribution  to  ornithology,  in  this  more  elabo- 
rate paper,  which  is,  nevertheless,  only  '^preliminary  to  a  'mono- 
graph of  the  North  American  Raptores,'"  upon  which  he  has  been* 
long  engaged.  We  trust  it  may  soon  appear,  since,  to  judge  by 
this  forerunner,  it  promises  to  be  of  high  interest  and  importance. 

•Genus  ANSER  anct 
Amerieani.]  [Eoropnl. 

a.    Chbx.  b.    AM8BB  ^««. 

A.'    Variegatufl,  oapite  colloqne  albis. 

CanUetcent  Ij,  Ferutlj,  Ungue  rostri  albo,  campterio  pal- 

b.'    NiTei,  rem.  primar.  nigria.  lidk  grlseo. 

Mffperboreus^  Pall.  Mi^or;  long.  tot.  Segetum  Gm.   Ungne  nigro,  oampterio  Ais- 

2|-ped.,  alls  texh  14-ped.,  rost.  24-      oogriseo,  pedibus  anrantiacls. 

poll. 

Albattu  Cass.  Minor ;  long.  tot.  bipe-  BrachyrhyndkuM  BaOl.  Boat  breTiss.,  nngne 

dal.f  alis  l|-ped.,  rost.  bipoll.  nigro,  campterio  griseo,  ped.  Incamatis. 

SoMtU  Bd.     Minimus;  rost.  toxtu-  Erythroput'L.  (neo  auct.;  mlfiii<i««  N.,  T^em- 

eoso,  eto.  minctH  B.)  Minimus ;  aimllis  A.  alblfrontl. 

(6.  ANSEB  ip$e.) 

GamhtU  Haiti.   Simillimns  A.  albi-  Alb^fi-iyM  Gm.  Ungue  albo,  oampterio  ftiaeo- 

fronti;ro8trolongiore(l|— 8-poU.).      griseo,  pedibus  aurantiacis,  rostri  long 

li— li-poU. 

^Chen  hypeii)oreut  also  occurs  in  Europe.  (Germany,  Naum.  V.  D.,  zi,  821.) 
t  A  New  Classification  of  the  North  American  FtUconida,  with  Descriptions  of  three 
Kew  Species.   Proc.  Acad.  Nat.  Sci.  Philad.,  Sept-Dec.,  1870,  p.  138. 
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The  present  paper  witnesses  his  laborious  and  conscientious  appli- 
cation, rewai'ded  with  gratifjdng  results  in  the  elucidation  of  a 
difficult  subject.  Hitherto,  we  are  bound  to  say,  our  Raptorial 
birds  have  been  investigated  with  only  moderate  success,  and,  in 
fact,  their  technical  details  of  form,  etc.,  have  never  before  been 
properly  worked  out,  nor  adequately  presented.  To  this  is  due 
much  of  the  prevalent  and  acknowledged  confusion,  for  which,  for- 
tunately, there  will  hereafter  be  little  excuse.  Mr.  Ridgway's 
analyses  and  diagnoses  are  drawn  with  care  and  precision,  and 
carried  to  such  circumstantial  detail,  that  his  paper  is  really 
the  next  best  thing  after  specimens  themselves.  He  shows  a 
"hawk's  eye"  for  differences,  and  skill  in  rendering  them  antithet- 
ically ;  if  his  generalizations  keep  pace  with  his  analysis',  he  will 
not  be  in  danger  of  losing  the  broad  bearings  of  a  subject  in  the 
very  richness  of  detail  that  he  elaborates.  But  a  certain  embar- 
rassment in  this  respect  may  be  found,  as  a  matter  of  typographi- 
cal execution ;  at  least,  we  confess  that  we  studied  out  the  inter- 
relation of  some  of  the  numbered  and  lettered  paragraphs  wiUi 
difficulty.  Besides  this  small  point,  the  omission,  in  treating  of 
external  characters,  of  any  reference  to  the  ear-aperture  of  ClrcuSy 
and  mention,  in  several  places,  of  the  tibio-tarsal  joint  as  the 
"  knee,"  call  for  criticism. 

*  The  classification  is  based  upon  a  character  that  has  hitherto  re- 
ceived little  or  no  attention  : — the  condition  of  the  os  lachrymale, 
that,  in  most  Fdlconidce^  forms  a  projecting  superciliary  shield, 
or  "  eye-brow,"  and  mainly  confers  the  decided  and  threatening 
gaze  of  these  birds.  This,  with  the  shape  of  the  nostrils,  the 
toothing  or  lobing  of  the  tomia,  *  some  points  in  the  structure  of 
the  feet,  and  the  facial  disc  of  Circus,  f\imish  a  basis  for  six  sub- 
families— FcUconidoBy  Circince,  Accipitrince^  HcUiaetince^  Milvince 
and  Polyhorinoe.  If  reliance,  primarily,  upon  any  single  charao 
ter  seems  always  more  or  less  arbitrary,  it  is  often  surprising  how 
well  it  works,  in  marking  off  sections  already  determined  upon 
other  grounds.  Thus  the  absence  of  a  superciliary  shield  distin- 
g-uishes  MilvincB  and  PolyboHnce  from  all  the  rest.  To  those  of 
us,  however,  who  always  associate  Pandion  with  HaliaetuSy  it  is  a 
novelty  to  find  the  genus  placed  in  Milvinoe;  although,  as  the  sur- 
prise wears  off,  we  may  well  ask  why  not,  seeing  how  many  char- 
acters Mr.  Ridgway  shows  that  it  shares  with  Elanua^  among  them 

*ToinU  (Gr.  To/^of,  a  cutting,  Aroin  ycfivciO;  "  the  cutting  edges  of  the  mandibles." 
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the  pecaliar  formation  of  the  claws,  and  the  reticulated  tarsi.  Per- 
haps, however,  we  may  escape  a  dilemma,  by  compounding  with 
Mr.  Ridgway  upon  his  own  suggestion  (p.  143),  that  '^  most  of  the 
characters  of  this  genus  are  so  unique  that  it  is  almost  entitled  to 
the  rank  of  a  subfamily."  We  are  glad  to  see  a  certain  ^'subfam- 
ily" AquUince^  done  away  with ;  for  the  Eagles  proper  seem  to  be 
nothing  but  ovei^own  Buteonea,  and  it  might  puzzle  one  to  find, 
for  instance,  very  striking  generic  characters  between  AquUa 
chrysaettis  and  Archibuteo  lagopus.  We  willingly  relegate  them  to 
Suteonince^  even  if,  in  consequence,  we  must  leave  the  Fishing 
£agles  alone  to  support  a  subfamily  HcUiaetincBy  as  Mr.  Ridgway 
does.  The  only  point  about  which  we  take  serious  issue  with  the 
author,  is  in  placing  Astur  and  Accipiter  with  Buteo,  etc.,  in  a  sub- 
family Accipitrince,  Aware  that  it  is  hard  to  draw  a  technical  line 
l>etween  the  hawks  and  the  buzzards,  we  are  yet  persuaded  that 
there  is  an  essential  difference.  The  Astures  are  only  less  '^  noble  " 
than  the  falcons  themselves,  whose  spirit  they  share,  if,  indeed,  in 
a  weaker  frame,  yet  in  one  almost  equally  fitted  for  dashing  action ; 
while  in  their  mode  of  preying,  the  nature  of  their  prey,  and  their 
general  habits,  they  are  removed  from  the  lymphatic  buzzards  to 
such  a  degree,  that  we  would  willingly  accept  any  technical  excuse 
— if  it  be  only  the  relative  length  of  the  wings  and  tail — to  sub- 
stantiate in  the  closet  our  field  observations. 

Although  Mr.  Ridgway's  classification  may  be,  as  he  says,  ''  one 
based  upon  comparatively  artificial  characters,"  we  regard  it  as 
the  best  we  have,  and  think  it  probable  that  whate\'er  modification 
may  ultimately  prove  necessary  will  result  mainly  from  the  con- 
sideration of  exotic  material  that  is  not  here  taken  into  account. 

A  judicious  conservatism  marks  Mr.  Ridgway's  handling  of  spe- 
cific matters,  in  the  recognition  of  geographical  races,  which  has 
now  become  imperative,  and  in  due  allowance  for  variation  in 
plumage,  not  only  with  sex  and  age,  but  in  the  more  puzzling  ways 
of  melanism,  etc.,  to  which  hawks  seem  specially  susceptible.  A 
number  of  nominal  species  of  Tinnunculus  are  reduced  to  regional 
races ;  all  the  gyrfalcons  are  treated  in  the  same  way ;  our  Pan- 
dion,  Archibuteo,  Craxirex  and  Polyborus,  with  Falco  anatum^  are 
referred,  as  varieties,  to  their  respective  analogues.  Accipiter 
Mexicanus  is  dropped ;  and  the  silence  regarding  that  somewhat 
celebrated  bird,  HcUiaetus  Washingtonii,  is  expressive.  (By  the 
way,  as  neither  H.  cUbiciUa  nor  H,  pelagicus  has  been  actually 
taken  in  our  country,  leucocepkcdtis  is  our  only  species.)     The 
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agitation  in  the  difficult  genus  Buteo,  raised  some  years  since  by 
Dr.  Bryant,  is  quieted  by  an  unequivocal  confirmation  of  the 
general  tenor  of  that  gentleman's  views ;  eleganSy  coUurus^  monta- 
nu8^  Bairdii^  ingigruUus^  oxifpteruB^  and  cUbonotatus  being  all  sup- 
pressed. Those  that  he  gives  as  valid  are,  1  (with  four  outer  quills 
emarginate),  Cooperi^  Harlani,,  horealis^  lineatus^  zonocercus ;  and  2 
(with  three  quills  emarginate),  Swainsoni,  fiUiginosus^  cUbifronSj 
Pensylvanicus,  Of  these,  Harlani  and  Cooperi^  will  bear  further 
investigation ;  neither  ftdiginosus  nor  alhifrona  really  occurs  within 
our  limits ;  so  that  the  total  number  of  our  unquestionable  species 
is  only  five.  The  northernmost  Asturina  {A.  plagiata)  is  allowed ; 
so  is  Ictinia  Miasissippiensis.  Falco  polyagrus  Cass.,  is  properly 
referred  to  Mexicanus  Schl. ;  certain  difllerences  that  we  pointed 
out  some  time  since  proving  dependent  upon  age.  Our  Aquila  is 
not  mentioned,  apparently  through  an  oversight. 

The  three  new  species  are :  1.  The  Cuban  and  Haytian  Tinnun- 
cuius,  called  Falco  leucophryB.  2.  The  American  analogue  of  the 
European  Merlin,  figured  and  described  by  Richardson  and  Swain- 
son  as  Falco  msalon^  and  subsequently  spoken  of  by  Cassin,  our- 
selves, and  others  under  the  same  name.  Mr.  Ridgway  finds  it 
quite  distinct  ftom  oesalon^  as  it  certainly  is  fh)m  columbariusj  and 
dedicates  it  to  Dr.  Richardson.  3.  Onychotea  Oruberi^  n.  g.  et. 
sp.,  is  said  to  be  ^^  utterly  unlike  any  other  American  species.  So 
much  does  it  differ  in  structure,  that  we  do  not  feel  sure  that  it  is 
not  from  some  portion  of  the  Old  World,  instead  of  fh>ni  Cali- 
fornia" (p.  150),  its  reputed  habitat.  — £.  C. 

The  Classification  of  the  Eased  Seals. — Having  been  kindly 
apprized  by  Mr.  Allen  that  he  would  be  obliged  to  answer  my 
review  of  his  esteemed  work  ^'On  the  Otariadee,''  I  awaited  with 
interest  the  number  of  the  Naturalist  containing  it.  A  few 
words  in  justification  of  the  review  seem  to  be  called  for. 

I  cannot  perceive  that  Mr.  Allen  has  met  the  objections  urged 
against  the  exclusive  applicability  and  consequently  the  diagnostic 
value  of  the  characters  used  in  his  diagnoses  of  the  Oulophocina 
and  Trichophocince^  and  after  a  caref\il  perusal  of  Mr.  Allen's 
comments,  I  cannot  admit  that  the  significance  of  the  tables  *  and 

*The  oaase  of  the  *< rather  obsoare  comparative  tables"  ia  due  to  the  iray  the 
printer  was  obliged  to  express  the  "irregnlar"  fhustions  (in  the  small  type  used)  In 
eonnectlon  with  the  whole  numbers,  and  I  may  add  to  the  same  cause  is  due  the  unu- 
sual presentation  of  the  dental  formulsB. 
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my  remarks  are  at  all  diminished.  I,  therefore,  again  refer  to 
them  in  justification  of  my  criticisms,  and  have  only  to  meet  cer- 
tain statements  and  objections  urged  against  them. 

I.  Trichophocinoe^  "without  under  fur;"  vs,  Oulophocinoe,  "with 
under  fur." 

I  must  repeat  my  original  remarks :  —  "  We  may  at  once  concede 
the  applicability  of  the  distinctions  based  on  the  pelage,  remark- 
ing, however,  that  the  character  is  not  as  absolute  as  might  be 
inferred  from  the  expressions  used."  Mr.  Allen  has  reluctantly 
admitted  the  existence  in  TnchophociruB  of  sparse  hairs  homolo- 
gous with  the  under  fVir  of  Oulophocince.  Dr.  Peters  especially 
distinguished  the  Oulophocine  A,  antardicua  {0.  pusilla  Peters) 
by  the  very  thin  under  fur.  "  Since  Dr.  Peters  wrote,  it  has  been 
[also]  ascertained  that"  the  "young,  about  eighteen  inches  long" 
has  the  "under  fur  brown,  very  sparse,*'  and  adults,  apparently 
supposed  by  Mr.  Allen  to  belong  to  the  same  species,  "are  so 
nearly  destUiUe  of  under  fur,  except  just  on  the  crown  of  the  head, 
that  [Dr.  Gray  is]  convinced  they  could  not  be  dressed  as  fur- 
seals,"  and  he  believes  "they  are  a  most  distinct  species,"  which 
he  calls  A.  7iivosus.*  Dr.  Murief  has  also  shown  that  in  Otaria 
jubata,  there  "is  a  reddish  underwool,  but  very  sparsely  scat- 
tered." It  may,  therefore,  be  thought  that  I  have  conceded  even 
too  much  value  to  the  character  in  question. 

II.  "Size  large  and  form  robust,"  in  TrichopJiocince ;  vs.  "size 
smaller ;  form  more  slender,"  in  Oulophocince. 

A  distinction  appears  thus  to  be  plainly  made  between  absolute 
length  and  comparative  stoutness  or  slendemess.  Mr.  Allen,  at 
least,  has  not  attributed  the  appearance  to  tautology.  Under  the 
heads,  then ;  first,  of  length ;  second,  of  stoutness,  the  objections 
of  Mr.  Allen  must  be  met. 

1.  Length.  As  Mr.  Allen  remarks,  "slendemess  and  robustness 
of  form  usually  [but  by  no  means  always  |]  involve  the  head  as 
well  as  the  trunk."  Mr.  Allen,  then,  at  least,  cannot  object  to  the 
consideration  of  the  length  of  the  head  as  a  fair  meter  and  expo- 
nent of  the  total  length  of  the  animal. 

*  Obseiratlons  on  ttie  Far-seals  of  the  Antarctio  seas  and  the  Cape  of  Good  Hope, 
with  the  description  of  a  new  species.  By  Dr.  J.  E.  Gray.  Ann.  and  Mag.,  Nat.  Hist. 
4tli  s.,  1,  IMS,  p.  919. 

t  Report  on  the  Eared  Seals  collected  in  the  Falkland  Islands.  By  James  Marie. 
Proo.  Zool.  Soo.,  I(j6e,  p.  105. 

X  See,  for  example,  Zalophu$, 
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The  following  examples  will  then  suffice  to  prove  "that  the 
difference  in  size  seems  to  be  more  than  reduced  to  a  minimum, 
and  to  be  degraded  to  absolute  nullity." 

Callorhinus  ursinus  {A  ^^  Oulopliocin")  .275  millimetres. 

ZaJophus  GiUeapii  {A  "  Trichophocin'*)  .270  millimetres. 

"The  length  of  a  AiU-grown  male  [of  C.  wr«nM«]  is  between 
seven  (7)  and  eight  (8)  feet."*  "The  mounted  skin  of  an  adult 
male  [Z.  Gilleapii]  preserved  in  the  Museum  of  the  Pays-Bas 
[Schlegel]  says,  is  ^'six  (6)  pi^da  et  dexix  (2)  pouces  en  totale  lon- 
gueur.*"^ The  skeleton  of  an  unusally  large  specimen  of  Z.  Gil- 
lespii  measures  less  than  seven  (7)  feet ;  its  skull,  330  millimetres. 
Comment  is  unnecessary. 

2.  Stoutness  or  slendemess.  Knowing  the  materials,  specimens 
as  well  as  literature,  at  the  command  of  Mr.  Allen,  I  was  at  a  loss 
to  know  how  he  had  obtained  the  data  which  enabled  him  to  clas- 
sify all  the  species  into  two  groups,  distinguished  by  comparative 
robustness  or  slenderness.  I  careftilly  examined  his  work,  and 
finally  noticed  the  ajyparent  characters  deducible  from  the  skins, 
and  recalling  the  case  of  some  animals  (especially  the  small  wea- 
sels) in  which  the  slenderness  of  the  body  is  due  to  the  elongation 
of  the  vertebra?,  I  inferred  that  such  hints  might  have  induced  Mr. 
Allen  to  use  such  data.  I  was,  indeed,  surprised  at  such  a  stand- 
ard, and  intimated  by  the  remark  that  "no  data  are  given  con- 
cerning the  ratio  of  the  girth  to  the  length,"  what  I  considered  to 
be  a  better  criterion  of  robustness  or  slenderness. 

Mr.  Allen  has,  however,  at  length  remarked  that  his  "obser\-a- 
tion  was  based  on  a  comparison  of  the  skeletons  of  two  of  the 
leading  genera — Eumetopias  and  Callorhinus — and  the  figures 
and  descriptions  of  the  other  species."  I  must  confess  that  I  am 
more  surprised  at  this  than  when  I  suspected  that  I  had  detected 
Mr.  Allen's  meter  of  slenderness  in  the  relative  elongation  of  the 
skins ;  in  the  one  case,  he  had  measurements  of  all  the  species, 
such  as  they  were ;  in  the  other,  he  had  only  two  species,  out  of 
the  eight  admitted  (with  reserve,  however,)  b}'  himself,  illustra- 
tions of  the  skeletons  of  two  others,  and  figures  foreshortened  or 
from  stuffed  specimens  of  others.  Now,  if  Mr.  Allen  can  select 
from  such  data  evidence  in  favor  of  his  views,  I  can  select  that 


*On  tho  Eared  Scnls  (Otariadac).    By  J.  A.  Allen,    p.  7G. 
tOpf  cit..  p.  G9. 
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which  will  rebut  them.  Whether  he  is  really  right  or  wrong,  how- 
ever, I  do  not  pretend  to  say.  I  merely  say  that  the  evidence  is 
insofficient,  and  I  only  object  to  his  taking  for  granted  what  may 
be  a  question  in  dispute. 

III.  "Ears  short  and  broad,"  in  Trichophocince ;  vs.  "the  ears 
much  longer  than  in  Trichophocince,"  in  Oulophocinoe. 

Thinking  that  no  fairer  meter  of  the  length  of  the  ears  could  be 
found  than  in  their  ratio  to  the  head,  I  gave,  after  the  measure- 
ment of  the  skulls,  those  of  the  ears. 

Mr.  Allen,  in  answer,  remarks  that  I  seem  "to  have  forgotten 
that  the  bulk  of  Eumetopias  is  several  times  that  of  the  largest  of 
the  fur  seals.  So  that,  while  the  ear  is  absolutely  but  little  longer 
in  the  fur  seals  than  in  the  longest-eared  hair  seals,  it  is  relatively 
much  longer." 

I  will  only  reply  in  the  expressive  language  of  Mr.  Allen,  that 
the  idea  of  determining  the  slenderness  of  the  ears — rudimentary 
structiu-es,  too — by  their  ratio  to  the  "bulk"  of  the  animal,  "is, 
to  say  the  least,  a  novel  one  to  me." 

Mr.  Allen  has  declined  to  discuss  the  taxonomic  value  of  these 
distinctions,  i.  e.  to  prove  that  they  are  of  sub-family  value.  I 
shall  not  attempt  to  prove  that  they  are  not.  Every  well-informed 
therologist,  from  his  own  knowledge  of  the  differences  exhibited 
by  otherwise  homogeneous  genera  in  the  character  of  the  pelage, 
the  variation  in  size,  and  the  comparative  smallness  of  very  small 
ears,  the  only  characteristics  still  urged  for  the  differentiation  of 
the  "  sub-families,"  will  decide  for  himself. 

I  felt  constrained — my  great  respect  for  the  abilities  of  Mr. 
Allen  constrained  me — to  examine  the  basis  of  Mr.  Allen's  classi- 
fication before  dissenting  IVom  it  and  exposing  my  own  views. 
The  great  respect  which  I  entertained  I  endeavored  to  manifest  in 
my  review  of  his  work ;  in  the  mode  of  presentation  of  objections, 
Mr.  Allen  has  furnished  abundant  precedents. 

As  to  my  own  views,  I  shall  leave  to  others  to  decide  whether 
they  are  more  tenable  than  Mr  Allen's  or  otherwise.  I  shall  only 
add  that  after  mentioning  the  combination  of  characters  common 
to  Zalophus  (which  Mr.  Allen  has  apparentl}'  overlooked),  I  pre- 
sented a  dichotomous  synopsis  exhibiting  the  subordination  of  the 
groups,  making  special  use  of  the  form  of  the  profile,  whether 
decurved,  or  whether  straight  or  jncurved,  and  the  development  of 
the  sagittal  crest. 
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To  both,  Mr.  Allen  objects;  ^Hhe  comparatively  unimportaiit 
character  fVimished  by  the  rostral  outline  being  far  less  character* 
istic  than  its  slender  elongated  muzzle  and  other  features/'  he 
says,  and  he  deems  the  character  of  the  rostral  profile  to  be  ^^too 
trivial  to  require  more  than  the  incidental  remarks  already  given 
to  it."  How,  may  I  ask,  is  the  '^  slender  elongated  muzzle  "  pro- 
duced if  not  by  the  '^  straight  or  incurved  fronto-rostral  profile," 
».  e.  the  compression  of  the  maxillary  and  nasal  bones,  and  what 
is  ^Hhe  slender  elongated  muzzle"  but  the  expression  of  such 
structural  characteristic  ?  * 

As  to  the  ^^  sagittal  groove  fW>m  which  are.  reflected  the  low 
ridges"  of  most  of  the  species  as  opposed  to  the  ^^ solid  much  el- 
evated crest"  of  ZaiophuSy  the  characters,  it  must  be  remembered, 
are  comparative  and  only  to  be  considered  with  relation  to  each 
other  (like  the  comparative  diagnoses  of  Mr.  Allen).  Although 
backed  by  Mr.  Allen, f  I  however  admit  that  my  language  has  not 
been  happily  selected  and  may  mislead. 

It  need  only  be  added,  however,  in  the  language  of  Mr.  Allen, 
that  ^*-  ZalaphtLS,  so  far  as  the  skull  is  concerned,  is  the  most  dis- 
tinct generic  form  of  the  family  Otariadse,  it  being  thoroughly 
distinct  fh>m  all  the  others.  Whether  such  distinct  characters  are 
more  than  counterbalanced  by  such  as  Mr.  Allen  has  used  for  the 
differentiation  of  his  subfamilies,  may  safely  be  left,  without 
further  argument  on  my  part,  to  the  judgment  of  others. 

A  word  as  to  ^'conservatism."  I  used  the  term  '^ extreme  con* 
servatism"  because  the  reduction  of  species  is  popularly  consid- 
ered to  be  an  evidence  of  conservatism.  But  Mr.  Allen's  ^'  extreme 
conservatism  "degenerates  into  radicalism  in  his  attack  on  the  cur- 
rent views  with  respect  to  the  limitei  of  the  species.  The  Otaria 
Hooperiy  for  example,  has  characters  sufficiently  ^'tangible"  to 
have  deceived  all  authors  who  have  examined  specimens  (among 
them  some  of  the  first  of  living  naturalists) ,  as  to  its  affinities,  and 
it  has  been  separated  generically  from  what  (with  Mr.  Allen)  I  am 
disposed  to  consider  its  nearest  ally  and  congener,  and  yet  Mr. 
Allen  (without  having  seen  it)  referred  it  to  Otaria  jubata  as  an 

*  Mr.  Allen  apparently  having  at  lint  recognized  this  relation  of  canse  and  efltet. 
In  his  diagnosis  of  Zdlophut  described  "  the  superior  profile  fh>m  the  postorbital  proc- 
ess anteriorly,  gently  declined.''   Allen,  op.  cit.,  46. 

t  *<  The  sagittal  crest  (of  Zalophns)  forms  a  remarkably  high,  thin,  rery  bony  plate, 
unparalleled  in  its  great  development  in  anf  other  genus  of  the  ftmily."— Allen  op.  cit. 
p.  48. 
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individual  variation.  Mr.  Allen  may  be  right,  but  the  evidence 
and  weight  of  authority  are  decidedly  against  him. 
.  In  conclusion,  I  would  renew  my  testimony  as  to  the  great  merit 
of  Mr.  Allen's  work,  and  I  only  regret  that  I  cannot  entirely  con- 
cur with  him.  Although  Mr.  Allen  has  not  really  met  the  objec- 
tions urged  against  his  views,  it  might  not  be  obvious  to  all  that 
he  has  not,  and  there  might  be  those  who  would  take  for  granted 
the  proposition  that  I  had  ^'  fallen  into  several  by  no  means  unim- 
portant errors."  I  leave  the  decision  on  this  charge  to  the  scien- 
tific public.  And  as  there  seems  to  be  some  danger  of  the  real 
questions  at  issue  being  obscured  by  side  issues,  I  beg  to  restate 
them.    They  are:  — 

Ist.  Are  the  groups  TrichopJiocince  and  (hdophocince  entitled  to 
the  rank  of  subfamilies  on  account  of  the  characters  assigned? 

2d.  Is  ZcUophus  a  natural  associate  of  Otaria  and  Eumetopias 
in  a  homogeneous  and  natural  group  to  be  contrasted  with  the 
Oulopkocince  f 

Everything  not  bearing  on  these  is  irrelevant. 

As  may  be  perceived,  the  consideration  of  the  question  of  the 
values  of  characters  has  been  distinctly  varied  by  Mr.  Allen,  and 
the  discussion  shifted  to  the  question  of  the  -existence  of  some  of 
the  distinctive  characters  employed  for  the  differentiation  of  the 
Trichophodnce  and  Oulopkocinas,  I  will  therefore  repeat  my  ong-^ 
inal  admission  that  the  Trichopkocinas  {after  the  elimination  of 
Zalophus)  and  the  Oidophocinoi  are  natural  combinations,  but  not 
subfamilies,  definable  by  the  characters  used  by  Mr.  Allen. — Thk- 
ODORE  Gill. 

The  Geology  of  Iowa.* — These  two  elegant  volumes  are  the 
*'  results  of  examinations  and  observations  made  within  the  years 
1866, 1867, 1868,  and  1869."  The  first  volume  contains  in  the  first 
part  an  account  of  the  physical  geography  and  surface  geology  by 
Dr.  White,  with  a  chapter  on  the  climate  by  T.  S.  Parvin. 

The  second  part  describes  the  general  geology  of  the  state,  in- 
cluding the  Azoic,  Lower  and  Upper  Silurian,  Devonian,  Carbon- 
iferous, and  Cretaceous  Systems,  the  chapter  on  the  middle  Coal 
Measures  by  O.  H.  St.  John.  The  third  pai*t  embraces  the  county 
and  regional  geology,  which  is  completed  in  the  second  volume, 

•Report  on  the  (Geological  Snirey  of  the  State  of  Iowa.  By  Charles  A.  White,  M. 
I>.;  Orestei  H.  St.  John,  assiatant;  Bnsh  Smery,  cheralBt.  2  vols.  1870.  Royal  9vo, 
I>es  Moines.   With  plates  and  maps. 

AMRR.  NATURALIST,  VOL.  V.  16 
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part  first.  The  second  part  of  the  volume  is  taken  up  witii  chap- 
ters on  the  mineralogy,  lithology  and  chemistry.  In  the  appendix 
is  a  catalogue  of  the  birds  of  the  state  contributed  by  Mr.  J.  A. 
Allen. 

Though  the  survey  was  cut  short  by  the  mistaken  policy  of  the 
state  legislature,  many  valuable  results  were  obtained  that  demon- 
strate the  necessity  of  a  still  more  detailed  survey  in  the  future, 
as  the  geologist  was  obliged  to  suspend  work,  just  as  important 
discoveries  of  direct  value  to  the  state  seemed  to  be  imminent. 
Among  the  results  thus  far  attained  however,  is  the  "  satisfactory 
solution  of  the  question  as  to  the  relative  position  of  the  strata 
that  underlie  and  overlie  the  coalbearing  formations,  and  the  de- 
terminations of  their  dips  and  trends.  As  a  result  of  this,  the  opin- 
ion is  confidently  expressed  that  coal  may  be  sought  for  over  the 
whole  of  Southwestern  Iowa,  with  reasonable  hope  of  finding 
plentiful  supplies  at  a  not  unusual  depth  as  mined  in  other  conn- 
tries  and  in  other  parts  of  our  own.  Thus  we  have  reason  to  hope 
that  the  present  known  coal  area  of  the  state,  amounting  to 
about  seven  thousand  square  miles,  will  be  doubled  by  the  discov- 
ery of  coal  at  some  depth  beneath  the  surface  of  an  equal  area  of 
Southwestern  Iowa."  The  existence  of  large  quantities  of  exo^- 
lent  peat  and  gypsum  are  indicated,  and  the  survey  demonstrates 
the  value  of  some  of  the  magnesian  limestones  for  the  preparation 
of  hydraulic  lime. 

The  work  is  evidently  thoroughly  done  and  the  details  presented 
in  a  clear  and  systematic  manner.  The  geological  map-model, 
facing  page  32,  is  most  excellent  in  its  plan  and  one  which  will 
prove  of  great  use  in  lectures.  The  different  rock  formations  ap- 
{)ear  in  relation  to  each  other  and  in  their  relative  extent  just  as 
they  do  in  nature.  We  trust  the  state  may  yet  finish  the  work  so 
well  begun,  and  that  the  fossils,  and  animals  and  plants  of  Iowa 
may  be  described  and  figured. 

The  Geology  of  Michigan.* — In  his  report  of  progress  Prof. 
Winchell  gives  an  interesting  sketch  of  his  projected  final  report. 
Should  the  state  finish  the  sur\'ey,  which  can  be  done  in  two 
years,  the  publications  of  the  results  will  be  invaluable  for  the 
future  development  of  this  rich  and  influential  commonwealth. 

*  Report  on  the  Progress  of  the  State  Geological  Survey  of  Michigan.  Bj  ▲.  Win> 
oheU,  Director.    Lansing,  1871.    870,  pp.  64. 
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BOTANY. 

Re-^pindlimg  of  Corn. — I  cannot  send  you  a  specimen,  but  I 
can  give  you  a  fact  in  reference  to  tassels  at  the  end  of  the  ears  of 
corn. 

In  the  year  1863  I  lived  about  seven  miles  from  Chippewa  Falls 
in  this  State.  There  was  an  acre  of  com  directly  before  our  cabin 
door.  On  the  night  of  the  11th  of  July  of  that  year  a  severe  frost 
killed  all  the  tassels  which  were  then  just  shooting  distinctly  above 
the  leaves.  Though  checked  in  growth  the  corn  finally  set  for  ears, 
put  out  its  silks  (pistils),  and  also  sent  forth  a  new  tassel  or  spindle 
from  the  end  of  the  ear.  This  spindle  at  the  end  of  the  ear  was  a 
common  thing  over  the  whole  acre.  Mrs.  C.  and  myself  often 
remarked  about  it  at  the  time  as  a  curious  effort  of  nature  to 
repair  damages.  The  early  frosts  again  in  the  fall  cut  off  the  com 
before  it  matured,  but  there  were  cases  which  we  thought  would 
have  fructified  and  matured  from  this  attempt  had  the  season  been 
longer.  In  most  instances,  however,  the  silks  were  dry  before  the 
spindle  at  the  end  of  the  ear  shed  its  pollen. — Chables  Caverno, 
Lake  Mills,  Wis. 

The  Earliest  Known  Coniucrous  Tree. — Allow  me  to  say, 
with  reference  to  a  notice  copied  in  your  May  number  from  the 
"  Academy,"  that  the  opinion  respecting  the  plant  above  named 
attributed  to  Mr.  Carruthers  is  an  entire  mistake.  Prototaxites 
Logani  is  an  exogenous  tree,  with  bark,  rings  of  growth,  medul- 
lary rays  and  well-developed,  though  peculiar  woody  tissue ;  and, 
if  Mr.  Carruthers  has  made  such  a  blunder  as  that  attributed  to 
him,  this  can  only  be  excused  by  defective  observations  or  imper- 
fect specimens. — J.  W.  Dawson. 

The  Chestnut  Tree.  —  Have  we  two  species  of  Chestnut  here 
in  New  England  ?  I  refer  to  the  common  Castana  vesca,  Var. 
Americana.  My  friend  F.  J.  Kingsbury  Esq.,  informs  me  that 
lumbermen  distinguish  two  very  marked  varieties  by  the  wood. 
One  white^  the  other  red  and  less  hard  and  strong.  I  conjecture 
that  this  difference  depends  solely  upon  the  manner  of  growth, 
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young  and  vigorous  trees  furnishing  the  whiter  wood. — H.  F. 
Bassett. 

[These  differences  in  the  wood,  in  this  and  other  trees,  are  not 
accompanied  by  recognizable  differences  in  their  foliage,  etc. ;  they 
are  not  even  botanical  varieties :  the  cause  of  the  difference  is  un- 
known.— Eds. 

Wasps  Carry  off  Stamens  BoDiLY.-r-Ch.  Morren,  of  Belgium, 
is  the  authority  for  the  statement,  that,  having  noticed  that  the 
stamens  and  pistils  of  certain  Fuchsias  were  unaccountably  re- 
moved, he  set  a  watch  and  found  that  they  were  carried  off  by 
wasps ;  and  the  wasps  were  observed  flying  about  the  garden  with 
the  stamens  in  their  mandibles.  Vespa  nidtdans  was  the  culprit. 
What  use  they  make  of  them  is  not  explained. — Gard.  Chronicle, 
April  15. 

ZOOLOGY. 

Anatomy  of  the  Skunk. — As  lizards,  toads  and  snakes  had  be- 
come nice  playthings,  I  had  a  desire  to  test  the  virtues  of  a  skunk 
with  the  dissecting  knife.  Boys  and  others  had  skinned  the  ani- 
mal by  the  thousands ;  so  I  thought  that  task  not  very  formidable, 
and  at  it  I  went.  The  truth  is  it  was  not  the  nicest  job  I  ever  did 
in  my  life,  and  the  fellow  was  as  fat  as  his  skin  could  hold ;  for  I 
got  four  pounds  of  the  purest,  most  pliable  oil  I  ever  saw.  It  was 
mainly  pure  oleine,  with  a  little  margaric  acid —  as  good  as  neat's 
foot  oil  for  harness  and  boots,  but  with  no  medical  virtue. 

I  approached  the  vital  organs  of  the  Mephitis  with  suitable  care. 
I  first  examined  the  teeth,  as  being  Airthest  off.  Next  I  cut  off 
the  shoulder  and  breast  just  back  of  the  ribs'.  The  lungs  were 
lai'ge,  the  heart  Mly  developed,  and  the  liver  enormous.  The 
stomach  contained  the  crop  and  intestines  of  at  least  one  of  my 
Thanksgiving  pot-pie  chickens ;  so  it  gave  no  light  on  its  usual  food, 
except  that  chickens'  com,  oats  and  flesh  were  there.  The  intes- 
tines were  very  broad,  and  seemed  as  if  mainly  made  of  colon, 
with  hardly  a  trace  of  jejunum  or  ileum.  The  kidneys  were 
remarkably  large,  but  neither  by  odor  nor  by  the  microscope, 
showed  any  singularity ;  their  internal  portions  were  very  like 
those  in  man. 

I  approached  the  pelvis  with  great  caution,  and  almost  supersti- 
tious fear.    I  disjointed  first  each  femur,  and  left  bare  the  innom- 
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inata,  with  the  posterior  fleshy  attachments  that  contained  the 
essential  vims.  I  examined  the  cavity  of  the  pelvic  bones,  with- 
out any  peculiar  result,  and  at  last  detached  all  except  the  hard, 
muscular  pouches  and  the  common  fundamental  aperture.  -  These  I 
carefhlly  cut  loose,  and  thus  reduced  the  formidable  animal  to  the 
last  and  least  parts  possible,  and  they  seemed  totally  inadequate  to 
explain  the  well  known  effect  this  animal  produces.  I  next  boldly 
severed,  longitudinally,  the  rectum  and  anus ;  nothing  was  to  be 
seen  worthy  of  remark,  except  two  teat4ike  projections  in  two 
volcanic  or  crater-like  cavities  that  seemed  suggestive  of  what 
might  happen.  So  I  cut  away  all  the  remaining  superfluous  parts, 
and  at  last  had  the  anal  lips,  two  muscular  pouches,  and  several 
small  glands  connected  with  them.  My  fortitude  here  giving  out, 
aud  it  growing  dark,  I  adjourned  the  matter  to  the  next  day. 

When  I  resumed  operations,  on  the  parts  now  weighing  only 
about  two  ounces  out  of  a  Mephitis  of  nine  pounds,  I  had  a  strip 
of  skin  with  the  anal  lips,  the  suspicious  calices  or  cones  in 
their  cup-like  cavities,  and  the  pouches.  Microscope  was  at 
hand,  magnifying  glasses,  spectacles,  and  dissecting  case  that  had 
done  much  human  duty.  I  began  by  severing  the  two  muscular 
poaches,  and  found  no  connection  between  them.  Books  say, 
"The  animal  gives  its  peculiar  and  penetrating  odor  from  two 
glands,  situated  external  to  the  pelvis."  I  found  the  ^'glands"  to 
be  dear  tniiscular  fibre,  with  not  a  particle  of  smell,  or  a  trace  of 
any  glandular  structure.  So  much  truth  there  is  in  old  sayings, 
repeated  for  years  or  ages  past !  Further  to  test  the  matter,  I  cut 
slowly  to  the  middle  of  the  mass  of  muscvlar,  not  glandular^ 
fibres,  and  came  upon  a  thick,  white,  leathery  capsule,  like  the 
crop  of  a  chicken,  with  the  source  for  the  contents,  provided  by 
the  little  glands  about  it.  Now  putting  on  old  clothes,  and  sit- 
ting to  the  windward,  I  cut  through  this  white  capsule ;  a  bright 
jrellow  fluid  came  out,  and  I  instantly  felt  that  "distance  would 
lend  enchantment  to  the  view."  But  I  was  not  to  be  baffled.  So 
I  dipped  the  point  of  my  scalpel  in  the  yellow  fluid,  put  the  tenth 
or  twentieth  of  a  drop  of  it  on  a  glass,  covered  it  with  another 
strip  of  glass,  and  placed  it  under  a  power  of  forty  diameters  in 
my  microscope.  The  appearance  was  peculiar.  It  looked  like 
molten  gold,  or  like  quicksilver  of  the  finest  golden  color.  Pres- 
sure on  the  strips  of  glass  made  it  flow  like  globules  of  melted 
gold. 

By  a  power  of  sixty  diameters  the  same  color  still  appeared. 
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but  seemed  as  if  it  would  by  a  higher  power  resolve  itself  into 
globules,  with  some  peculiar  markings.  I  tried  all  the  combina- 
tions of  lenses  I  had,  but  could  only  say :  '^  Oh,  that  I  had  a  friend 
to  give  me  a  five  hundred  dollar  microscope !  Oh,  for  a  lens  that 
would  show  what  this  almost  resolvable  gold  is  made  of!"  To  the 
eye,  the  peculiar  and  odoriferous  secretion  of  this  animal  is  of  a 
pale  bright  or  glistening  yellow,  with  specks  floating  in  it.  By 
the  microscope  it  looks  like  a  clear  fluid,  as  water  with  masses  of 
gold  in  it,  and  the  specks  like  bubbles  of  air,  covered  with  gold, 
or  rather  bags  of  air  in  golden  sacks.  The  air  I  take  to  be  the 
gas  nascent  from  the  golden  fluid.  Had  I  known  that  my  inter- 
.  est  in  the  dissection  would  have  rendered  me  so  forgetftil  of  the 
pungent  surroundings,  I  would  have  had  chemical  reagents  to  test 
the  substance  so  easily  obtainable. 

Another  thing  was  a  matter  of  interest.  If  I  correctly  made  out 
the  capsule  of  fluid,  the  commonly  called  "glands"  are  the  mus- 
cular tunic  enveloping  and  capable  of  compressing  the  reservoir, 
and  their  sole  use  is  to  eject  the  liquid.  The  teat-like  projections 
have  one  large  orifice  for  a  distant  jet  of  the  substance,  and  also  a 
strainer,  with  numerous  holes — like  the  holes  in  the  cones  in  the 
human  kidney  —  for  a.  near  but  diffusive  jetting  of  the  matter. 
The  substance  is  secreted  by  small  glands,  dark  in  color,  and  of 
small  calibre,  connected  with  the  capsule  by  narrow  ducts. — J.  S. 
Parker,  M.D.,  in  Coxtntry  Gentleman. 

The  Nest  of  the  Pigeon  Hawk.  —  In  the  March  number  of 
the  American  Naturalist,  Vol.  V.  page  56,  Dr.  Brewer  ques- 
tions a  statement  of  Mr.  Winfred  Steams  concerning  the  position 
of  the  pigeon  hawk,  and  says  that  "in  hoUow  trees''  "is  a  condi- 
tion in  which  the  nest  of  a  pigeon  hawk  is  never  found."  On 
page  537  of  Vol.  IV.  of  the  American  Naturalist,  I  mention  that 
"in  May,  1863,  a  nest  of  this  species  (Hypotriorchis  columbarius) 
with  young  birds  just  able  to  fly,  was  found  in  a  large  sycamore, 
on  Duch  Island,  Delaware  River,  near  Trenton,  N.  J."  Now  I 
then  stated  in  the  tree,  not  on  it ;  and  such  was  the  exact  truth  of 
the  matter,  and  I  can  hardly  see  how  so  widely  different  birds  as 
this  and  the  Tinnunctdus  sparverius  could  be  confounded.  Possi- 
bly Mr.  Stearns  may  have  done  so;  but  I  did  not.  The  sycar 
more  in  question  is  a  very  large  tree,  with  a  hollow  in  it  some 
eight  feet  from  the  ground,  in  capacity  about  equal  to  a  flour- 
barrel,  and  with  an  opening  not  over  six  inches  in  diameter,  situ- 
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ated  nearly  in  the  centre ;  corresponding  very  well  to  the  bung- 
hole  of  an  ale  cask.  The  irregular  floor  of  this  hollow  was  slightly 
smoothed  with  a  large  mass  of  twigs ;  the  finer  at  the  suiface,  and 
intermingled  with  hair,  feathers  and  grass.  The  bottom  of  the 
nest  was  about  a  foot  below  the  lower  edge  of  the  opening.  Once 
since  1868,  the  pigeon  hawks  have  occupied  this  tree ;  and  ttmce 
since,  the  sparrow  hawk.  During  the  other  five  seasons,  I  did  not 
visit  the  locality,  or,  at  least,  have  no  notes  of  having  examined 
the  tree,  but  seeing  no  pigeon  hawks  elsewhere,  doubt  if  they  have 
occupied  the  locality  since  1865.  Should  they  reappear  during 
the  coming  spring,  I  shall  endeavor  to  secure  birds  and  eggs  to 
settle  the  question  of  the  species  I  have  designated  "pigeon" 
hawk. 

"The  nest  with  eggs,  discovered  February  22d,  1865,  in  an 
elm  tree"  was  more  properly  on  the  tree,  but  so  sheltered  by  a 
curious  twisting  and  overlapping  of  branches,  that  its  situation 
would  incline  one  not  conversant  with  the  bird's  habits,  to  believe 
that  it  tisually  built  within  the  body  of  a  tree,  rather  than  upon 
the  branches  or  in  an  open  situation. 

Dr.  Brewer  very  truly  states,  "  the  horizon  of  one  man  is  at  the 
best  very  limited,  and  many  ornithological  facts  occur  that  are  not 
dreamed  of  in  his  philosophy."  Indeed,  considering  the  influ- 
ence that  circumstances  surrounding  an  individual  must  exert,  I 
feel  surprised  at  times  at  the  apparent  regularity  of  habits ;  but 
have  nevertheless  given  up  every  text  book  as  an  infallible  expo- 
nent of  the  manner  of  this  or  that  animal's  life.  I  have  re- 
corded many  instances  of  peculiarity  in  bird  nesting  which  I 
have  hesitated  to  publish,  as  they  might  to  others  seem  to  border 
on  the  Munchausen  order  of  narratives ;  but  when  they  occur  to 
others,  to  my  knowledge,  then  I  am  ready  to  corroborate,  by  giv- 
ing similar  cases  as  occurring  in  my  own  experience.  As  a  sam- 
ple of  what  seems  really  incredible,  and  yet  was  witnessed  by 
myself,  I  will  mention  that  I  once  saw  a  pair  of  wrens  drive 
off  a  pair  of  song  sparrows  from  their  nest  which  was  just  fin- 
ished, cover  it  with  a  leaf  from  a  Pawlonia^  which  they  fastened  by 
perforcUing  it  with  the  ends  of  the  tipper  twigs  of  the  nest^  and  then 
cut  a  hole  in  the  leaf  for  an  entrance.  In  a  few  days  the  leaf  with- 
ered, became  brittle,  and  finally  was  broken  up  and  scattered ;  and 
the  wrens  reared  a  brood  of  seven  in  an  open  nest.  Curious  as 
such  instances  may  be,  they  have  no  instruction  in  them,  that  I 
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can  see,  and  therefore  is  it  desirable  to  Jeopardize  one's  r6puta;Uon 
by  giving  them  publicity? 

The  past  winter  has  been  unusually  cold,  and  the  effect  on  the 
ornithic  fauna  perceptible.  The  great  white  owl  {Nyctea  nivea) 
has  been  quite  abundant,  seven  having  been  killed  near  Trenton 
and  sent  to  one  taxidermist.  The  snow  bunting  {Plectraphanet 
nivalis)  has  been  more  abundant  with  us  than  ever  before ;  and  so 
with  other  northern  species  that  in  winter  visit  us  in  varying  num- 
bers.— ^CuAS.  C.  Abbott,  M.  D.,  Trenton^  N.  J.,  March  9,  1871. 

[As  Mr.  Steams  has  stated  that  he  was  mistaken  in  the  identi- 
fication of  his  bird  (see  p.  253),  and  thus  thrown  doubt  on  the  sup- 
posed variation  in  habits  of  the  Pigeon  Hawk,  we  trust  Dr.  Abbott 
will  settle  the  identity  of  his  birds  beyond  question  should  they 
occupy  the  hole  in  the  tree  again. — Eds.] 

Spike  Horned  Deer. — As  the  impression  seems  still  to  exist 
in  the  minds  of  some  persons,  that  the  spike  horn  deer  is  a  dis- 
tinct variety,  I  must  ask  for  a  little  more  space  in  your  pi^^ 
to  give  a  few  more  facts  in  relation  to  them,  and  I  have  done. 

In  the  first  place,  I  have  found,  in  my  study  of  natural  history, 
that  the  statements  of  hunters,  both  professional  and  amateur, 
must  be  taken  with  allowance,  not  so  much  ^m  their  desire  to 
misrepresent,  as  to  their  want  of  knowledge  of  natural  history, 
anatomy,  and  the  habit  of  trained  observation.  They  jump  at  con- 
clusions which  upon  carefUl  investigation  prove  to  have  no  founda- 
tion. 

Some  years  ago,  when  I  was  investigating  the  question  of  the 
Pronghorn  Antelope  shedding  its  horns,  I  wrote  to  a  gentleman,  a 
great  sportsman,  connected  with  the  army,  and  who  had  been  sta- 
tfoned  for  many  years  on  the  Plains,  for  any  facts  that  he  could 
give  me  in  relation  to  it.  He  wrote  back,  that  he  had  hunted  the 
antelope  at  all  seasons  of  the  year,  for  twelve  years,  and  he  knew 
that  they  did  not  shed  their  horns.  Before  the  letter  reached  me  I 
saw  an  antelope,  that  had  been  kept  in  confinement,  shed  its  horns. 

When  I  was  on  the  Plains,  the  hunters  told  me  that  there  were 
two  kinds  of  bison,*  one  on  the  Plains  and  one  which  they  called 
the  wood  buffalo,  which  was  never  found  in  herds,  but  singly; 

*  See  refbrence  to  this  on  p.  221  of  this  Number.  The  fbot-note  given  on  that  p«fe 
was  Intended  to  call  attention  to  the  statement  made  aboTe,  but  by  mistake  a  reference 
is  given  to  another  page.~£D8. 
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this  animal  they  said  was  larger  than  the  others.  Upon  investiga- 
tion these  proved  to  be  old  bulls,  who  had  separated  from  the 
herd  and  lived  by  themselves. 

The  hunters  in  Maine  used  to  assert  that  there  were  two  kinds 
of  moose,  a  grey  moose,  and  a  black  one.  This  difference  has 
proved  to  be  only  the  effect  of  age  and  condition. 

Some  years  since,  while  hunting  in  Nova  Scotia,  I  was  told  by 
some  of  the  most  experienced  hunters  that  there  were  two  kinds 
of  carribou ;  one  they  called  the  sword  carribou,  f^om  the  shape 
of  its  horns.  It  was  m}^  good  fortune  to  procure  a  fine  large  spec- 
imen ;  upon  carefhl  examination  I  found  that  it  was  simply  a  three 
year  old  carribou,  whose  horns  bad  not  yet  become  palmated ;  I 
have  the  head  and  horns  in  my  collection.  While  on  this  same 
expedition  one  of  the  party  shot  a  moose  whose  horns  were  only 
prongs;  this  animal  measured  six  feet,  nine  inches  in  height  to 
the  top  of  the  shoulder.  I  should  think  that  any  one  would  have 
said  that  it  was  a  fhll  grown  animal,  and  yet  it  proved  upon  ex- 
amination of  teeth,  etc.,  to  be  only  three  years  old.  I  have  the 
head,  and  it  is  a  little  larger  than  another  moose  head  that  I  have, 
whose  horns  spread  five  feet  and  have  twenty-four  points. 

These  facts  prove  that  it  is  possible  for  a  deer  to  get  his  fhll 
growth  before  he  acquires  a  full  pair  of  horns.  The  differences  of 
length  of  leg,  shape  of  horn,  fineness  of  coat,  color,  etc.,  are 
only  individual  peculiarities,  and  are  to  be  found  among  all  spe- 
cies of  deer.  The  Cervus  letumrus  of  the  Plains  is  only  the  Oer- 
vus  Virginianus^  and  not  a  distinct  species,  the  difference  of  name 
originating  with  an  English  Naturalist  who  had  not  seen  the  deer 
of  the  Atlantic  States.  Careful  observers  will  find  as  much  in- 
dividuality among  deer  as  are  found  among  horses  and  other 
animals.  These  facts  should  make  us  careful  not  to  jump  at  con- 
clusions from  mere  outward  appearance,  without  patient  anatomi- 
cal examination. — W.  J.  Hays,  New  York, 

Albino  Swamp  Blackbird.  —  A  beautifhl  specimen  of  an  al- 
bino Swamp  or  Red-wing  Blackbird  (Agelaitts  phoeniceus  Yieillot) 
was  shot  in  July,  1870,  on  the  Detroit  river,  near  Lake  St.  Clair. 
Its  entire  plumage  was  white  with  the  exception  of  a  patch  of 
crimson  feathers  on  each  shoulder.  It  was  a  young  bird,  and  of 
small  size,  and  seemed  to  me  sickly-looking.  —  Henry  Gillmah, 
Detroit,  Michigan. 
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Pelicans. — In  the  February  number  of  the  American  Natural- 
ist (1871)  is  a  communication  from  Detroit,  describing  a  remark- 
able epecimen  of  the  White  or  Rough-billed  Pelican,  which  was  shot 
on  Lake  Huron,  and  the  writer  appears  to  think  that  the  occnr- 
rence  of  this  bird  on  the  great  lakes  is  a  very  rare  thing.  The 
size  of  the  specimen  described  by  Mr.  Oilman  was- certainly  re- 
markable, fai*  exceeding  anything  in  my  experience.  The  laigest 
specimen  that  I  ever  measured  was  ninety  inches  in  alar  extent, 
less  by  eighteen  inches,  than  Mr.  Oilman's  specimen.  This  was 
killed  during  the  present  winter  in  East  Florida,  and  was  consid- 
ered by  hunters  who  saw  it,  as  very  large.  It  was  a  male  in  full 
nuptial  plumage  and  was  a  magnificent  bird. 

The  White  Pelican,  Pdecanus  erythrorhynchus,  was  formerly  not 
uncommon  at  the  South  end  of  Lake  Michigan.  I  myself  pos- 
sessed a  fine  male  which  was  killed  within  the  present  limits  of  the 
city  of  Chicago  in  1840,  by  Dr.  John  T.  Temple,  then  of  that  city, 
when  we  were  shooting  ducks  together  on  the  river.  I  stuffed  and 
mounted  the  bird  and  had  it  for  several  years  in  my  collection.  At 
that  time  the  white  pelican  was  frequently  seen  on  those  waters, 
though  like  the  swan,  it  has  now  disappeared  before  the  march  of 
settlements. 

In  East  Florida,  the  Brown  Pelican,  P.  fascus,  a  smaller  bird, 
is  most  numerous ;  you  will  see  twenty  of  these  to  one  of  the  white 
species.  They  both  breed  in  that  region,  and  lay  their  eggs  on 
the  sand  bars  and  lonely  islands.  At  the  Inlets  of  the  Ilillsboro 
and  the  Indian  rivers,  I  have  seen  flocks  of  the  brown  pelican 
which  must  have  contained  several  hundreds.  They  roost  on  the 
mangrove  trees  in  the  creeks,  almost  breaking  down  the  branches 
with  their  weight,  and  covering  the  ground  with  their  droppings. 
Regularly  at  young  flood  they  wing  their  way  to  the  Inlet  to  fish. 
This  the  brown  pelican  does  by  diving  from  a  great  height,  while 
the  white  species  swims  with  open  bill  upon  the  schools  of  fish, 
which  it  scoops  up  as  with  a  net  into  its  capacious  pouch. 

In  the  Indian  river  is  an  island  upon  which  the  pelicans  breed 
in  vast  numbers.  A  party  of  hunters  visited  it  this  year  in  March, 
and  found  it  covered  with  eggs  and  young  birds,  which  were  being 
fed  by  the  old  ones  with  fish.  Some  of  these  were  shot,  and  most 
of  the  others  driven  away,  when  suddenly  the  island  was  invaded 
by  multitudes  of  the  Fish  Crow,  Corv^is  ossifragua^  which  began  to 
devour  both  the  eggs  and  the  callow  young,  deprived  of  their  nat- 
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ural  protectors.  The  hunters  then  tamed  their  guns  upon  the 
crows,  and  slaughtered  them  in  heaps,  before  they  would  abandon 
their  prey.*  —  S.  C.  Clarke. 

The  Pigeon  Hawk.  Correction. — When  first  finding  the  nest 
and  eggs  of  which  I  sent  notice  to  the  Naturalist  (September 
number),  I  was  fully  convinced  I  had  discovered  a  new  ornithologi- 
cal fact,  and  I  was  confirmed  by  several  persons  to  whom  I  told  the 
facts  and  showed  the  eggs ;  I  hastened  to  report,  and  to  call  forth 
facts  from  other  quarters  in  regard  to  this  hawk.  I  have  since 
carefully  investigated  the  case,  and  find  I  was  in  the  wrong — that 
the  nest  was  that  of  the  Sparrow  Hawk,  which  breeds  quite  often 
here.  To  be  sure  I  also  sent  one  of  my  eggs  to  Dr.  Brewer,  Bos- 
ton, for  identification.  He  states  that  the  egg  is  unquestionably 
that  of  the  Sparrow  Hawk,  of  full  size,  and  unusually  well  marked  ; 
that  the  parent  must  have  been  an  old  bird,  and  much  in  heat 
when  the  egg  was  laid.  Mr.  Brewer  compared  it  with  a  number  of 
eggs  of  the  Sparrow  Hawk  and  Pigeon  Hawk,  and  states  that  it 
has  no  resemblance  to  the  latter,  and  compares  with  a  great  num- 
ber of  the  former.  There  can  be  no  question  that  I  have  made  a 
great  mistake,  but  I  beg  that  it  will  be  taken  only  as  a  mistake. — 
WiNFRiD  A.  Stearns. 

Preservation  of  Sea-Fowl.  —  The  rapid  diminution  in  the 
number  of  sea-fowl  on  the  coast  of  Great  Britain,  of  the  gulls  es- 
pecially, in  consequence  of  the  wanton  destruction  of  the  birds 
and  their  eggs  by  summer  tourists,  induced  Parliament  to  pass  a 
law,  a  few  years  ago,  imposing  a  heavy  fine  upon  all  oflenders,  dur- 
ing certain  months.  The  economical  argument  adduced  in  favor 
of  this  restriction,  was  that  the  birds  themselves  destroyed  great 
quantities  of  insects  in  the  fields,  and  served  as  scavengers  for  the 
removal   of  putrid  fiesh  on  the  shore ;   and   also,  that  by  their 

*We  copy  the  foUowing  IVom  *'  The  Birds  of  North  America,"  by  Baird,  Casein  and 
Lawrence,  pp.  869  and  870. 

White  Pelican,  Total  length,  70  inches,  wing  24.50.  Habitat.  Throughout  the  United 
states,  rare  on  the  coasts  of  the  Middle  and  Northern  States.  Fur  countries  up  to  the 
81 8t  parallel.  There  is  no  observable  difference  between  specimens  ttom  the  Pacific 
and  Atlantic  coasts.  The  species  breeds  in  the  fbr  countries,  generally  selecting  inac- 
cessible places  in  the  nelghl>orhood  of  waterfhlls.  They  also  inhabit  throughout  the 
Bocky  Mountains  and  in  California.  In  winter  they  are  very  abundant  on  our  south* 
em  coasts,  ttom  Texas  to  Florida. 

Brown  Pelican.  Length  of  male  S6  inches ;  wing,  22.  Habitat.  From  Texas  to  North 
Carolina ;  California  coast.  The  Brown  Pelican  is  a  permanent  resident  of  our  southern 
coast  and  shores  of  the  Gulf  of  Mexico;  also  of  California.  Their  nests  are  placed  on 
trees,  and  also  on  the  ground.— Eds. 
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cries  over  their  feeding  grounds,  usually  in  shallow,  rocky  places, 
the  sailors  were  warned  during  fog,  of  their  approach  to  such 
localities,  and  thus  enabled  to  act  accordingly.  Of  the  reason- 
ableness of  the  first  mentioned  plea  we  have  ample  evidence  in  our 
own  country,  since,  on  more  than  one  occasion,  the  crops  in  Utah 
have  been  saved,  by  means  of  the  immense  flocks  of  gulls,  which 
came  to  the  rescue  fh)m  their  different  abodes  on  the  Great  Salt 
Lake,  and  other  bodies  of  water  of  the  central  basin.  The  result 
of  the  enactment  is  just  beginning  to  make  itself  manifest  in  a 
greatly  increased  abundance  of  sea-fowl  on  the  English  coast, 
where  they  are  said  to  be  many  times  more  numerous  than  hereto- 
fore, and  to  be  much  more  tame,  coming  close  to  the  fishermen 
while  cleaning  their  fish,  almost  as  familiarly  as  domestic  fowl ; 
swimming  freely  among  the  boats  within  reach  of  the  hands  and 
enjoying  a  gratifying  immunity  from  disturbance.  It  is  even  as- 
serted by  some,  that  before  the  passage  of  the  act,  they  were 
much  tamer  on  Sunday,  seeming  to  be  aware  that  by  the  customs 
of  society,  and  the  restriction  in  regard  to  the  use  of  guns,  they 
were  safer  on  that  day  than  any  other. 

iDENTmr  OF  THE   AMERICAN   AND   EUROPEAN   BiSON. — ProfeSSOT 

Brandt  of  St.  Petersburg,  in  a  recent  paper,  renews  the  expres- 
sion of  his  opinion  in  regard  to  the  identity  of  the  American  and 
European  Bison,  both  of  them  in  his  view  being  the  lineal  descend- 
ants of  the  fossil  Bison  of  a  now  extinct  form.  The  only  appreci- 
able differences  between  the  American  and  European  races, 
according  to  Professor  Brandt,  are  in  the  much  larger  mane  and 
the  more  developed  beard  of  the  American  animal,  a  characteristic, 
which,  in  view  of  similar  differences  in  the  manes  of  lions  in  differ- 
ent regions,  not  otherwise  distinguishable,  he  considers  of  little 
importance.  It  may  be  proper,  however,  to  say  that  a  carefhl 
comparison  of  the  crania  of  the  two  forms,  exhibits  differences  of 
a  much  more  tangible  character ;  the  relationships  of  the  nasal 
bones  not  agreeing  at  all,  and  the  muzzle  of  the  American  animal 
being  much  broader  than  that  of  its  European  Congener.  Ac- 
cording to  Mr.  Waterhouse  Hawkins  also,  while  the  tail  of  the 
American  Bison  has  the  hairs  close  pressed,  with  a  bushy  tuft  at 
the  end  only,  that  of  the  European  animal  is  f\ill  and  rather  bushy 
from  the  root,  being  much  the  same  difference  as  that  existing  be- 
tween the  tails  of  the  American  Mule  or  Black-tailed  Deer  {Cev' 
VU8  macrotia)^  and  our  common  eastern  Virginia  Deer.  —  ,*^ 
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GEOLOGY. 

EozooN  AND  ITS  Allies  in  Later  Formation. — I  have  for  some 
time  been  pursuing  investigations  of  Primordial  and  Silurian  fos- 
sils akin  to  Eozoon  either  in  structure  or  mode  of  preservation. 
When  these  investigations  are  completed,  I  hope  to  show  that 
Eozoon  has  several  foraminiferal  successors  in  the  older  palaeozoic 
rocks  of  Canada,  and  that  fossils  of  various  kinds  occur  in  those 
rocks  infiltrated  with  mineral  matter  in  a  manner  not  dissimilar 
from  that  observed  in  the  Laurentian  Eozoon. — J.  W.  Dawson,  in 
Nature. 

ANTHROPOLOGY. 

The  Inhabitants  of  the  Nile  Watershed. — Perhaps  the  most 
important  advance  which  has  been  made  in  geographical  discovery 
during  the  past  year  has  been  the  exploration  of  a  large  portion 
of  Central  Africa,  lying  to  the  northwestward  of  the  great  equa- 
torial lakes,  by  Dr.  Schweinftirth,  already  known  through  his  bo- 
tanical studies  in  the  lower  Nile  valley,  the  first  practised  traveller 
who  has  penetrated  far  into  this  region.  The  ruling  tribe  of  the 
inhabitants  of  the  Nile  watershed  here,  is  that  of  the  Niam-Niams, 
who  are  described  by  the  Marquis  Antinori  as  men  of  powerful 
form  and  stately  carriage,  bronze-colored  skin,  and  long  sleek 
hair.  On  crossing  the  water-parting  into  a  fertile  country,  where 
the  oil-palm  gives  a  new  character  to  the  landscape,  Dr.  Schwein- 
furth  came  upon  a  race  differing  from  these  in  every  respect.  The 
Abanga  and  Monbuttu  of  the  inner  watershed  are  distinguished 
by  the  lighter  color  of  their  skin,  and  their  blonde  and  frizzled 
hair  is  worn  by  both  sexes  in  a  high  chignon.  Though  inhabiting 
a  richer  land  than  the  Niam-Niams,  and  in  advance  of  them  in 
agriculture,  and  the  arts,  cultivating  the  banana  and  other  fruits, 
trading  in  copper,  and  forging  weapons  in  iron,  the  Monbuttu 
rank  far  beneath  them  in  the  scale  of  humanity,  since  they  indulge 
in  cannibalism  to  an  extent  which  appears  to  be  unparalleled  on 
the  globe,  a  practice  in  no  way  explicable  here  by  necessity,  since 
the  land  abounds  in  game  of  all  kinds.  To  the  south  of  the  Mon- 
buttu is  a  dwarf  race  named  Acka  or  Ticki-Ticki;  the  average 
height  of  thcj  men  of  this  tribe  is  five  feet,  but  many  do  not  reach 
this  measure.  —  The  Academy. 


NOTES. 

Governor  Hoffman  has  approved  the  act,  recently  passed  by  the 
New  York  Legislature,  authorizing,  the  Board  of  Commissioners 
of  the  Department  of  Public  Parks  in  the  city  of  New  York  "  to 
contract,  erect  and  maintain,  in  and  upon  that  portion  of  the  Cen- 
tral Park  formerly  known  as  Manhattan  square,  or  any  other 
public  park,  square  or  place  in  said  city,  a  suitable  fireproof  build- 
ing, for  the  purpose  of  establishing  therein,  under  suitable  rules 
and  regulations  to  be  prescribed  by  the  said  Board  from  time  to 
time,  a  Museum  and  Gallery  of  Art,"  and  also  a  suitable  fireproof 
building  for  a  "  Museum  of  Natural  History,  at  an  aggregate  cost 
not  exceeding  a  sum  of  which  the  annual  interest,  at  the  rate  of 
interest  at  which  a  fund  or  stock  shall  be  issued,  is  thirty-five 
thousand  dollars  for  each  of  said  buildings,"  and  adding  that  "  it 
shall  be  the  duty  of  and  lawful  for  the  Comptroller  of  the  city  of 
New  York  to  create  and  issue,  in  the  manner  in  this  act  provided, 
such  additional  amounts  of  a  public  fund  or  stock,  to  be  denomi- 
nated the  "  Museums  of  Art  and  Natural  History  Stock,"  as  shall 
be  necessary  to  provide  the  money  required  for  erecting  said 
buildings,  to  an  amount  not  exceeding  the  aforesaid  limitations." 

Capt.  Hall  will  leave  for  the  Arctic  Regions  in  the  steamer  Peri- 
winkle, which  will  probably  be  rcchristened  the  Polaris,  about  the 
first  of  June  or  as  much  earlier  as  he  can  get  away.  He  will  be 
well  fitted  and  provisioned  with  every  thing  which  can  be  devised 
for  carrying  a  large  amount  of  nutriment  in  a  small  space.  One 
of  the  boilers  of  the  vessel  which  uses  steam  and  sails  indif- 
ferently, is  being  fitted  to  burn  animal  oil  or  blubber.  He  will  be 
accompanied  by  Dr.  Emil  Bessels,  well  known  as  the  naturalist 
of  the  last  Spitzbergen  Expedition,  and  the  author  of  several  valu- 
able papers  on  the  development  of  articulate  animals,  as  natural- 
ist. Morton,  formerly  of  Kane's  expedition,  and  others  well 
acquainted  with  the  Arctic  Regions  will  accompany  the  Captain 
in  his  search  for  the  North  Pole.  The  Secretary  of  the  ^&vy  and 
other  oflicials  have  done  their  best  toward  forwarding  the  objects 
of  the  Expedition,  and  as  far  as  can  be  foreseen  it  will  possess 
all  the  necessary  elements  of  success. 

(266) 
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A  new  scientific  organization  has  been  established  at  Wash- 
ington under  the  name  of  ''  The  Philosophical  Society  of  Washing- 
ton." The  following  is  the  list  of  officers:  —  President ,  Prof. 
Joseph  Henry  (Sec'y  Smith.  Inst.).  Vice  presidents,  Gen.  Horace 
Capron  (Comm.  of  Agric),  Prof.  J.  E.  Hilgard  (Asst.  Sup.  Coast 
Survey),  Gen.  M.  C.  Meigs  (Quart'mast.  Gen.  U.  S.  A.),  and  Wm. 
B.  Taylor  (Principal  Examiner  Pat.  Off.).  Treasurer,  Rev.  Peter 
Parker,  D.  D.  Secretaries,  Dr.  B.  F.  Craig  (Chemist,  Surg.  Gen- 
eral's Off.),  Prof.  Theodore  Gill  (Asst.  Libr.  of  Congress).  Eqd- 
ecutive  Committee,  Prof.  Thomas  Antisell  (Chemist  Dep.  Agric), 
Maj.  Gen.  J.  K.  Barnes  (Surg.  Gen.  U.  S.  A.),  Prof.  S.  F.  Baird 
(Asst.  Sec'y  Smith.  Inst.),  Col.  T.  L.  Casey  (Eng.  Dep.  U.  S.  A.), 
Prof.  J.  H.  Coffin  (Nautical  Almanac),  Adm'l  Thornton  Jenkins 
(U.  S.  Navy),  Prof.  Simon  Newcomb  (Naval  Observatory),  Gen. 
W.  T.  Sherman  (U.  S.  A.),  and  Dr.  J.  J.  Woodward  (Army  Med. 
Mus.  Surg.  Gen.  Office). 

In  a  late  number  of  this  journal,  we  called  attention  to  the  ex- 
pedition of  Mr.  G.  W.  Belfrage  of  Waco,  Texas,  to  New  Mexico, 
for  the  purpose  of  collecting  insects.  We  may  say,  here,  that 
during  his  absence,  shares  in  his  collections  may  be  had  at  any 
time  by  paying  the  money  ($25.00)  to  Swenson,  Perkins  &  Co., 
80  Beaver  street,  New  York. 

While  Mr.  Belfrage  is  industriously  collecting  in  the  extreme 
south,  a  good,  neat  and  careful  collector  is  needed  for  the  north- 
ern and  western  states.  Specimens  of  the  smaller  moths,  care- 
fully mounted,  of  the  rarer  and  smaller  beetles,  hymenoptera,  and 
diptera  are  wanted  by  entomologists,  who  would  pay  a  fair  price 
for  them.  College  students  and  others  could  more  than  pay  the 
expenses  of  a  summer  trip  by  careful  and  minute  collecting. 

Messrs.  J.  A.  Allen  and  Richard  Bliss,  jr.,  of  the  Museum  of 
Comparative  Zoology  at  Cambridge,  Mass,  with  Mr.  C.  W.  Bennett 
of  Holyoke,  Mass,  started  late  in  April  on  a  six  months  collecting 
trip  to  the  Plains  and  the  Rocky  Mountains.  The  primary  object 
of  the  expedition  is  to  collect  the  larger  mammals  of  the  West. 

Professor  Henry,  of  the  Smithsonian  Institution,  has  received 
the  decoration  of  "  Commander  of  the  Order  of  St.  Olaf,"  from 
Charles  King  of  Sweden  and  Norway.  A  joint  resolution  has 
been  offered  in  Congress  to  enable  the  Professor  to  accept  the 
honor. 
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At  a  recent  meeting  of  the  Board  of  Overseers  of  Harvard  Uni- 
versity, the  President  presented  votes  of  the  corporation  electing 
Francis  Parkman,  Professor  of  Horticulture,  and  Daniel  D.  Slade, 
Professor  of  Applied  Zoology  in  the  Bussey  Agricultural  Institu- 
tion, which  is  a  department  of  the  University. 

Mr.  F.  G.  Sanborn  has  been  appointed  instructor  in  practical 
entomology  in  the  Bussey  Agricultural  Institution  of  Harvard 
University. 

Congress  recently  appropriated  $40,000  for  the  annual  expenses 
of  the  U.  S.  Geologist,  J)r.  F.  V.  Hayden,  who  is  surveying  the 
Rocky  Mountain  region  of  Colorado. 
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F.  C. —Camphor  does  as  well  as  anvtblng  to  keep  insects  out,  but  the  best  thing  is  to 
see  that  your  insects  are  not  infested  before  placing  them  in  very  t^ht  boxes  or  draw- 
ers.   This,  with  constant  watchfhlne^,  will  keep  jour  insect  fVee  ttom  harm. 

C.  W.  writes  **  We  have  a  favorite  cat  which  by  our  reckoning  has  killed  in  ber 
day,  being  now  about  ten  years  old,  not  less  than  three  thousand  (3000)  rats  and  mioe. 

Liast  summer  she  had  a  very  sore  leg  which  was  cured  but  it  either  left  her  with  an 
Itching  humor  which  bred  lice,  or  becoming  lousy  her  constant  scratching  causes  her 
to  appear  as  if  having  some  itching  disease.  However  it  may  be,  I  send  you  some  of 
the  lice. 

The  lice  are  probably  the  common  cat  lice  of  this  country  thought  by  Dr.  W.  I.  Bur- 
nett to  be  probably  the  same  as  the  European  species,  TrickodecUa  snbroatrattu  NItxech. 
They  probably  caused  the  **  itching  disease.'* 
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THE  ANCIENT  INDIAN  POTTERY  OF  MARAJO,  BRAZIL. 

BY  PROFESSOR  CH.  FRED.  HARTT. 


Fig.  as  (Bkok  or  Hud). 


Hud  or  Idol,  Har^o. 

The  existence  of  Indian  banal  places  at  variooa  localities,  in 
the  Valley  of  the  Amazonaa,  in  vhieh  the  dead  were  interred 
in  earthen  vasea  or  pots,  seems  to  have  long  been  known.  Von 
BCartins*  mentions  the  occarrence  of  these  vases  near  ManAos, 
at  Fonte  B6a  and  Serpa,  on  the  Rio  das  Trombetas,  and  elsewhere. 
He  besides  incidentally  referst  to  the  recent  discovery  of  large 
collections  of  them  at  a  place  on  the  Island  of  Maraj6,  or  Johannes, 

•  Zar  Ethnognph[e  Amerlka'i  lamal  BmlUen,  f.  UO. 
t  Op.  olt.,  p.  178. 

Vutend  lODiillu  to  Axt  at  CounvH,  In  tbe  jbbt  IfTM,  by  tba  PkabODT  ACAHBlfT  ot 
8ciZ]iCK>  In  Ibe  Onaa  at  tba  UbrarikD  or  Oomnn,  u  WMhttctOB. 
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diameter  of  the  yeBsel  would  be  at  aboat  one-tenth  its  height, 
measuring  from  its  base.  The  vase  represented  in  fig.  64,  judging 
from  the  curving  outwards  of  the  upper  broken  edge,  as  well  as 
from  the  ornamentation,  must  have  been  little  less  than  twenty 
inches  in  height.  The  diameter  of  the  mouth  I  cannot  give ;  the 
greatest  diameter,  measuring  inside,  is  fourteen  and  three-fourths 
inches ;  that  of  the  base  is  about  five  inches  inside.  The  sides  of 
the  upper  part  of  the  jar  slope  regularly.  Those  of  the  lower  part 
are  slightly  concave.  Though  skilfully  made,  it  is  nowhere  ex- 
actly round,  and  bears  no  marks  of  having  been  shaped  on  a  wheel. 
All  the  Maraj6  pottery  was  made  by  hand.  The  materia]  is  a 
rather  fine  clay  with  little  or  no  sand.  I  have  not  observed,  in  the 
ancient  Maraj6  pottery,  any  admixture  of  the  ashes  of  the  Caraip^ 
tree  {Licanea  tUilis),  which  are  extensively  used,  at  present,  both 
by  Indians  and  whites.  The  vase  under  discussion  has  broken  with 
a  very  irregular  fracture.  The  thickness  at  the  base  is  about  half 
an  inch,  at  the  top  about  a  quarter.  The  outside  of  the  vase  ap- 
pears to  have  been  shaved  down  smooth,  probably  with  a  piece  of 
wood,  and  washed  with  a  fine  whitish  clay  which  has  darkened  in 
burning.  The  surface  is  very  smooth,  but  quite  irregular.  The 
base  and  inside  have  not  been  polished.  The  ornamentation  is 
unique  and  is  well  shown  in  the  engraving.  The  lines  are  deeply 
engraved.  The  broad  shaded  portions  of  the  chair-like  figure 
have  been  roughly  scraped,  apparently  by  a  stick  with  a  broad 
flat  end.  These  portions,  as  well  as  the  lines  of  the  figure,  have 
received  a  wash  of  red  clay  laid  on  very  daubily.  The  broad  line, 
just  above  the  base,  is  colored  in  the  same  way,  but  the  double 
lines,  separating  the  figures,  are  uncolored.  As  will  be  seen  from 
the  engraving,  there  is  considerable  variety  in  the  rendering  of  the 
design. 

The  other  vase  (fig.  65)  difTers  from  that  just  described,  in  being 
a  little  larger,  and  in  having  the  sides  of  the  basal  portion  more 
concave.  The  material  and  the  surface  finish  are  the  same,  but  the 
wash  of  cream-colored  clay  is  of  a  somewhat  lighter  color,  and 
the  surface  has  a  hard,  glazed  look.  The  pattern  is  quite  as  sin- 
gular as  that  of  the  vase  just  described.  The  designs  and  all  the 
double  lines  are  washed  with  red  clay  daubed  on  as  before.  This 
vase  is  slighter  than  its  companion. 

Both  of  these  vases  were  probably  fhmished  with  projecting 
knobs  or  ears  {nan\bt)  around  the  m6uth.    These  are  often  in  the 
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fonn  of  heads  of  animals  and  men.  They  are  readily  broken  off, 
and  large  numbers  of  them  were  picked  up  on  the  shore  amongst 
the  broken  pottery.  In  the  collection  is  a  firagment  of  another 
burial  urn,  whose  greatest  diameter  must  have  been  about  two  feet. 
It  appears  to  have  been  made  on  the  same  pattern  with  fig.  64. 
The  design  was  substantially  the  same,  but  the  chair-shaped  figure 
was  more  drawn  out  and  disposed  horizontally.  The  surface  of 
the  vase  has  the  same  creamy  wash,  and  the  engraved  design  is 
painted  red.  The  bounding  lines  are  treble  or  quadruple,  and  not 
colored. 

Another  fragment  is  of  quite  a  small  vase  about  eight  or  ten 
inches  in  diameter.  The  upper  part,  for  apparently  somewhat  less 
than  one-third  the  length,  is  swollen  out,  and  ornamented  with 
scroll-shaped  bosses,  curious  knobs,  and  engraved  figures.  The 
part  immediately  below  this  raised  portion  is  cylindrical,  and 
ornamented  with  figures  thrown  into  relief  by  deep,  wide,  engraved 
lines.  The  upper  bulging  portion  received  a  wash  of  creamy 
white  clay,  and  the  lower  part  a  similar  coat  of  red  clay.  The 
whole  surface  was  evenly  smoothed,  and  the  line-figures  were 
cut  in,  or  scraped  out.  One  of  the  tools,  used  in  cutting,  had  a 
narrow  chisel-like  edge,  and  was  probably  the  tooth  of  some 
rodent.  Where  large  surfaces  have  been  cut  down,  the  parallel 
marks  of  the  tool  are  very  distinct.  The  mouth  of  this  vase  was 
slightly  funnel-shaped,'  and  the  lip  probably  bore  ornaments. 

In  addition  to  the  above  vases  there  are  two  other  fragments  of 
less  interest.  One  indicates  a  vase,  the  body  of  which  must  have 
been  about  eight  inches  in  diameter,  and  over  a  foot  high.  It  is 
rudely  smoothed  inside,  but  the  outside  is  rough  and  without  orna- 
ment. The  other  was,  in  the  body,  at  least,  cylindrical,  and  about 
five  inches  in  diameter.  The  outside  was  washed  with  red  clay. 
A  sort  of  geometrical  pattern  is  cut  through  this  into  a  lighter 
material  below. 

It  is  just  possible  that  some  of  the  smaller  vases,  above  de- 
scribed, may  not  have  been  intended  for  burial  purposes.  The 
largest  are  too  small  to  accommodate  a  skeleton,  even  if  dis- 
articulated. All  the  bones  found  in  the  urns  were  fragmentaiy. 
The  probabilities  are  that  the  bodies  were  burned,  and  that  onl}' 
the  ashes  and  charred  bones  were  placed  in  the  urns.  An  analysis 
of  a  small  amount  of  black  ash-like  earth,  found  adhering  to  one 
of  the  jars,  was  made  for  me  by  one  of  my  students,  and  found 
to  contain  a  very  large  percentile  of  phosphate  of  lime. 
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Fig.  ao. 


Fig.  07. 


There  are  two  or  three  disk-shaped  objects  in  the  collection, 
which  were  probably  used  as  covers  to  the  Jars.  One  of  these 
has  on  one  side  curious  engraved  figures,  which  do  not  appear  to 
be  mere  ornaments,  but  to  be  of  a  hieroglyphic  character.  This  I 
am  unable  to  figure  here,  but  I  shall  describe  it  in  another  paper. 
Of  images  or  idols  there  are  several  in  the  collection,  the  most 
being  in  a  more  or  less  fragmentary  condition.  The  largest  of  the 
specimens  is  represented  in  fig.  67.  The  body  is  nearly  cylindri- 
cal, with  two  projecting  knobs  at  the  base  for  feet.  A  constriction 
represents  the  neck.  The  head  was  made  quite  round  at  first,  but 
the  after  application  of  a  high,  wide,  and  angular  ridge  of  clay, 
running  completely  over  it  from  side  to  side,  gives  it  a  flat  look. 
This  ridge  ends  abruptly  on  each  side  at  the  neck  and  is  there  pro- 
duced slightly  outward.  The 
brows  and  nose  are  represented 
by  a  T-shaped  ridge  of  clay,  ap- 
plied in  the  same  way  as  the 
crest;  the  eyes  and  mouth  are 
simply  round  prominences.  The 
brow  and  nose  and  the  right  eye 
have  scaled  ofiT  from  this  figure. 
The  material  is  red  clay  with  a 
wash  of  white.  The  surface  is 
very  rough,  and  the  whole  is  very 
Indian  Idols,  Marino.  rudcly  made.     The  figure,  from 

its  weight,  is  evidently  hollow,  as  were  most  of  the  others.    The 
height  is  five  and  a  half  inches. 

The  figure  represented  in  outline  in  fig.  66,  is  solid.  It  is  ex- 
ceedingly rudely  made  of  coarse  clay,  full  of  sandgrains.  The 
features  are  very  indistinct.  The  brows  and  nose  are  represented 
by  a  T-shaped  ridge.  Slight  projectionsJTrom  the  shoulders  hint 
at  arms,  and  at  the  base  are  two  irregular  prominences  as  in  fig. 
07.  The  extreme  fiatness  of  the  head  is  remarkable.  In  front 
is  a  hole,  but  whether  accidental,  or  purposely  made,  I  cannot 
determine.  The  height  of  the  figure  is  about  three  and  a  half 
inches. 

The  same  type  of  head  and  features  recurs  in  the  larger  and 
more  artistically  finished  head,  of  which  fig.  68,  is  a  represen- 
tation. This  last  is  also  fiattened,  and  shows  the  same  trans- 
verse crest  which,  just  opposite  the  eyes,  is  bent  forward  on  each 
side.    The  united  brows  and  nose  form  a  wide,  prominent,  T- 
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shaped  ridge  as  in  the  other  flgnrea,  the  alie  of  the  nose  being, 
bowever,  well  formed,  though  ansjniRietrical.  The  eyes  are  round 
and  very  prominent,  the  pupil  be-  ^   ^ 

ing  represented.    The  moutb  is  a 
low,  ronnded  elevation.    The  face 
received   a  wash   of   white    clay. 
Around  the  brows  and  nose  rung  a 
wide,  shallow  groove  painted  red ; 
a   aimilar  groove    surrounds    the  j 
eyes.     The   broad  bands  on  each  L 
side  of  the  mouth  are  also  painted  f 
red.     The  other  lines  represented 
in   the  cut   are   engraved    with   a 

sharp  point.    The  pattern  enclosed  ^"*  "  ""'•  *'"■^■ 

in  the  rude  circles  occurs  on  other  pieces  of  pottery  iVom  the  same 
locality,  as  we  shall  see  farther  on.  The  back  of  the  head  is 
smooth  and  unomamented.  The  figure  was  hollow,  the  body 
probably  resembling  that  of  Sg.  67.  It  was  built  fVom  the  base 
upward,  the  top  of  the  head  being  the  last  part  formed.  Layers 
of  clay  were  laid  on  one  above  the  other,  overlapping  inside, 
and  then  pressed  into  shape  by  tbo  fingers,  which  were  introduced 
through  a  hole  in  the  top  of  the  head.  The  imprints  of  the  fingers 
preserve  sharply  the  impressions  of  the  striaj  of  the  skin,  showing 
pij^  jg  the  direction  from  which  the  fingers 

were  applied.     Finally,  a  cap  of  clay 
was  applied  above,  closing  the  open- 
ing, and  the  figure  was  worked  into 
shape  from  the  outside.    The  height 
of  the  head  is  three  inches ;  breadth, 
I  four  inches.    Another  head,  also  sep- 
arate fVom  the  bo<ly  and  represented 
in  figs.  62,  63  and  69,  is  larger  than 
the  others  and  in  some  respects  more 
elaborately  executed.     It  resembles 
tbem.  however,  in  its  being  flattened, 
in  its  being  Airnished  with  the  trans- 
sidn  Ttew  nf  Uw  bud  or  Idol  nprs-    verse  Crest,  which,  in  this  case,  is  low 
aud  rounded,  and  in  the   T-shaped 
condjined  brows  and  nose.     It,  however,  differs  ttom  the  images 
JQSt  described  in  the  grotesque  ornamentation  of  the  eyes,  check 


2b6  THE  AXCtEST   IHDUM  FOTTKaT  OF  lUKAJO,  BKAZIL. 

and  forehead,  and  in  the  figures  on  the  back  of  the  head.     AH 
these  are  so  well  shown  in  the  engravings  as  to  need  tK>  descr^ 
tiOQ.    The  form  of  the  mouth  is  peculiar.    This  figore  was  made 
in  the  same  way  as  the  last  described,  being  bnilt  op  from  be- 
low, the  top  of  the  head  being  the  last  part  formed.    Instead  of 
heavy,  irregular  layers  of  clay  seen  in  the  inside  of  fig.  68,  the 
inside  of  this  head  shows  fashioning  by  the  aid  of  a  narrow,  flat- 
pointed  instrument  of  wood  or  bone,  which  was  introduced  from 
above  and  before  the  head  was  finished,  and  turned  round  and 
round  leaving  shalloif,  irr^ularly  concentric  fturows,  which  ex- 
tend nearly  to  the  top.    The  outside  was  moulded  so  as  to  give 
the  transverse  crest,  the  brows,  nose,  eyes  and  mouth  promineaoe. 
The  surface  then  received  a  red 
wash.    Ait«r  this  the  omaments 
were  left  in  relief  by  the  cutting 
down  of  the  surface.     The  prin- 
cipal   tool    used  had  a  narrow, 
chisel-like  edge,  slightly  hollowed, 
which  left  a  little  elevation  ronr 
ning    along    the    middle  of   the 
groove  cut  by  it.     This  instru- 
ment, I  believe  to  have  been  the 
.  tooth  of  some  rodent.    The  maito 
it  made  are  very  distinct,  but  it 
has  been    difficult   to    represent 
them  satisfactorily  ia  the  engrav- 
ings.    It  is  hardly  necessary  to 
add,  that  all  the  features  and  the 

Hud  or  I  Jot.  Miralo.    FroolTlew.  .  ,.    ,  ,   "    ,  ., 

ornaments  in  relief  are  red,  while 
the  background  is  the  color  of  the  light,  unpainted  clay.  A  itag- 
meat  of  the  body  below  the  neck  is  preserved,  showing  part  of  a 
red  figure  in  relief,  so  that,  without  doubt,  the  whole  idol  was  or- 
namented in  the  same  general  style  as  the  head.  The  height  of 
this  specimen  is  four  and  a  half,  and  the  breadth  four  inches. 

The  ornamentation  of  the  head  Just  described  might  be  re- 
garded as  capricious,  were  it  not  for  the  occurrence  in  the  collec- 
tion of  the  head  of  another  idol  (Figs.  70  and  71),  which  resem- 
bles it  very  closely.  This  last  has  not  only  the  same  shape  of 
head,  but  the  same  pattern  of  ornamentation,  though  the  latter  is 
expressed  in  a  more  simple  manner.    There  are,  besides  the  same 
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broad  raised  lines  bordering  the  crest,  brows  and  nose.  The 
moutb  is  not  repreHented.  The  ornament  about  the  eye  is  sub- 
stantially the  same  in  both,  bot  in  the  smaller  head  it  has  only  two 
salient  parts,  or  rays.  It  is  interesting  to  observe,  that  the  little 
ejre-like  figure  of  which  in  the  larger  head  there  are  four  about 
each  eye  is  not  wholly  forgotten  in  the  smaller  head,  bnt  it  makes 
its  appearance  in  the  lower  outer  comer  of  the  right  cheek,  as  an 
irregular  hollow  square.  The  central  boss  on  the  back  of  the 
smaller  head  (Fig.  71),  and  the  W-shaped  figure  in  which  it  stands, 
form  manifestly  the  same  design  as  that  seen  on  Uie  back  of  the 
ia^er  head.  The  two  upper  eye-shaped  ornaments  on  the  back 
of  the  lai^r  head  appear  on  the  smaller  as  hollow  squares.  The 
two  lower  in  the  smaller  head  correspond  to  ornaments,  which,  in 
the  larger  are  attached  to  the  border.  More  of  the  body  of  this 
second  image  is  preserved  than  of  the  other.  ng,  71. 

The    specimen   (Fig.   70)   is    about   three 
inches  in  length.    The  ornamentation  con- 
sists of  raised  lines  forming  hollow,  angular 
figures   unsymmetiically  disposed  both  in  j 
tront  and   behind.     Part  of   the  crest  is  I 
broken  away.    The  ornamentation  was  un-  \ 
skilfully  executed  with  a  very  coarse  tool. 
Since  these  two  heads  were  found  lying  y 
loose,  and  at  a  distance  from  one  another,  ( 
there  is  little  probability  of  their  having   g„^  ,„„  „,  Head  rep™- 
been  made  by  the  same  hand.    The  points  «»»dtang.io. 

of  resemblance  between  them  indicate  the  existence  of  a  recog- 
nized and  common  design,  which  cannot  but  have  a  significance. 
Which  is  the  elder  of  the  two,  and  which  corresponds  more  nearly 
to  the  original  pattern,  it  is  impossible  to  say.  These  images  ap- 
pear to  bare  been  of  a  sacred  character,  but  whether  they  were 
used  as  idols  during  the  life  time  of  the  indiWdual,  and  buried 
with  his  ashes,  or  were  sacred  figures  used  only  in  burial,  is 
not  clear,  I  am  unable  to  describe  the  mode  of  association  of 
these  images  with  the  burial  urns,  as  the  former  were  picked  up 
loose. 

In  connection  with  the  vases  and  images,  pottery  of  various 
kinds  occurs.  There  are  flask-like  water-bottles,  quite  like  those 
in  use  in  Brazil  to-day,  cups,  flat  dishes  and  pots  of  various  kinds, 
some  veiy  coarse,  others  highly  ornamented  with  painted  and  «i- 
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graved  lines,  and  with  ears  representing  animals'  heads  or  human 
figures. 

In  Fig.  72,  n,  is  represented  a  fragment  of  what  may  have  been 
a  ladle.  The  fragment  is  sligh,tly  concavo-convex  and  three  and 
one-half  inches  long.  Both  sides  were  scraped  down  to  a  very 
smooth  surface,  which  received  a  very  thin  coat  of  cream-colored 
clay,  giving  it  a  glazed  look.  The  convex  or  outer  side  is  traced 
with  a  rather  elegant  line-pattern  in  dark  red,  not  engraved,  which 
appears  exceedingly  well  in  contrast  with  the  light  background. 
Near  the  pointed  extremity  is  a  hole,  showing  wear,  doubtless  in- 
tended for  a  string.  A  shallow  dish,  of  which  I  have  a  fragment* 
is  painted  inside  very  much  in  the  same  way  as  that  just  de- 
scribed, while  another  has  a  coarse  figure  drawn  in  dark  umber  on 
a  light  ground.  I  may  remind  the  reader,  that  the  variegated 
clays  of  the  Amazonian  deposits  furnish  very  vivid  tints,  as  reds* 
purples,  browns,  blues  and  yellows.*  With  these  colors,  the  In- 
dian women  of  Monte  Alegre  and  elsewhere  paint  elegant  designs 
on  drinking  cups  of  gourd  (cuiaa)^  upon  a  background  of  Oumdii 
{^^  Apocynea  vel  Asdepidea  follicularis  ?"  Mart.).  I  have  observed 
no  trace  of  the  use  of  the  resin  of  the  TutaJiy^sica.  {Hymenmt 
sp.)  extensively  used  to-day  on  the  Amazonas,  for  glazing  vessels 
intended  for  use  over  the  fire. 

The  Indians  of  the  Amazonas  use  an  earthen  utensil  for  broil- 
ing or  smoking  various  articles  of  food.  It  is  like  a  large,  deep, 
heav}'^  basin  somewhat  wider  at  the  mouth  than  at  the  base  but 
with  no  bottom.  This  is  inverted  over  a  slow  fire,  the  food  to  be 
cooked  being  laid  on  green  stems  of  taboca  (Bambusa)^  place<l 
across  the  opening.  This  utensil  the  Brazilians  call  a  rnvqueador.  f 
A  broken  one  ornamented  with  human  features  in  high  relief,  was 
found  at  the  llha  das  Pacovas. 

There  is  a  little  cup  in  the  collection  about  an  inch  and  a  half 
in  height,  ornamented  with  the  design,  e,  fig.  72.  In  the  engrav- 
ing it  is  placed  horizontal,  but  on  the  cup  it  is  upright.     Tlie  cup 

*  The  yellow  clay  is  called  Taud^  the  white,  taud  tinga  or  white  totia.  The  Portu- 
guese form  is  Tabtdinga. 

tThe  verb  is  muqu«ar.  This  is  one  of  the  few  Portuguese  verbs  derlTed  fcom  the 
Tupf .  The  same  process  is  carried  out  by  making  a  Aramework  of  green  sticks  sup* 
ported  on  upright  forked  stakes.  On  this,  fish,  turtle's  eggs,  etc.,  are  smoked  and  half 
cooked.  The  ancient  Tupis  cooked  human  flesh  in  this  way.  On  the  Amasonas  the 
apparatus  is  caUed  mwpum.  Lery,  Stade  and  the  old  writers  give  the  word  6iicaii. 
Many  words  now  pronounced  with  an  initial  m  or  6  had  originally  an  initial  mb.  Tims 
on  the  Amaionas  one  finds  to-day  mbaia,  moia  and  boia  {boa  constrictor). 
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is  washed  white,  both  inaide  and  out,  and  the  lines  are  engraved, 
together  witli  the  S^haped  design,  which  cotresponds  with  the 
chair-ahaped  figure  on  the  burial  vase  represented  in  fig.  65.  This 
pattern,  with  its  various  modifications,  resembles  so  closely  the 
design  occurring  on  the  face  of  the  inu^,  fig.  68,  and  elsewhere, 
that  all  seem  to  be  but  different  expressions  of  the  same  pri- 
mary idea,  which,  in  the  beginning,  at  least,  probably  had  some  sig- 
nificance. The  S-shaped  design  like  that  on  the  head,  fig.  68,  is 
sometimes  formed  by  regular  curves,  but  these  are  occasionally  an- 
gular, in  which  case,  the  figure  resembles  the  Greek  fVet.  The  op- 
posing curves  arc  always  drawn  with  a  double  line,  but  the  curves 


are  either  not  united  at  all  in  the  middle  of  the  figure,  or  if  united, 
it  is  by  a  single  line.  In  a  and  a',  fig.  72,  ftom  the  same  piece  of 
potterj-,  and/,  same  figure,  we  have  three  modifications  of  the  de- 
sign, with  curves  united.  In  b  and  b',  fig.  72,*  showing  both  sides 
of  a  fragment  of  a  flat  plate,  they  are  not  united.  In  some  cases, 
as  in/,  b,  and  b',  fig.  72,  the  figure  is  ornamented  by  coarse  shad- 
ing between  the  double  lines  or  by  perpendicular  loops  or  lines. 
On  6'  is  a  cross  of  the  ordinary  Christian  type,  but  it  is  well  known 
that  this  emblem  is  one  of  the  simplest  of  ornaments  in  use,  not 
only  among  pagan  nations  long  before  the  Christian  era,  but  to-day. 

•  The  longMt  diameter  or  Ibli  ipeetaDen  Islbnruid  a  quarter  Inahw. 
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If  the  maker  of  the  pottery  had  attached  the  Christian  significance 
to  the  figure  he  was  drawing,  he  woald  not  have  represented  it  on 
the  opposite  side  of  the  same  yessel  without  the  transverse  bar,  and 
if  the  Indians,  who  made  the  Maraj6  mounds  had  been  christian- 
ized they  would  not  have  buried  their  dead  in  jars.  It  seems  to 
me  that  the  Indian  artist,  finding  he  had  a  large  space  to  fill  np 
on  one  side,  drew  a  transverse  line  across  the  perpendicular  one 
to  make  the  figure  larger.    The  cross  also  appears  on  a',  fig.  72. 

The  question  of  the  primary  significance  of  the  S-shaped  design 
I  must  leave  to  the  student  of  the  philosophy  of  art,  together  with 
the  question  of  the  independent  origin  of  ornament,  which  also 
arises  in  the  study  of  this  pottery.  The  observant  reader  will 
detect  the  same  pattern  that  I  have  just  been  describing,  in  use  in 
carpets,  ornamental  borders  and  a  hundred  other  places  to-day. 

Among  other  relics  A*om  the  Arary  mound  is  a  large  bead  of 
clay  roughly  represented  in  fig.  72,  h.  It  is  very  irregular  in  shape, 
rudely  made,  and  the  ornamentation  is  badly  executed.  It  is 
much  broken.    Its  length  is  two  and  a  quarter  inches. 

Fig.  72,  A:,  represents  the  end  of  an  object  cylindrical  in  the  mid- 
dle, and  suddenly  swelling  out  at  both  ends,  one  of  which  is  bro- 
ken. The  design  is  deeply  engraved,  and  the  object  was  perhaps 
used  as  a  stamp,  but  it  is  so  irregular  that  it  would  have  served 
very  indifferently  for  that  purpose.  The  width  across  the  fac?e  is 
about  an  inch  and  three-quarters.  A  somewhat  similar  figure  to 
that  on  the  end  is  engraved  on  the  side.  The  perforation  extends 
nearly  through  from  one  end  to  the  other.  It  might  be  taken  for 
an  unfinished  bead  were  it  not  that  two  other  partially  perforated 
objects  of  a  somewhat  similar  character  are  found  in  the  collection. 
One  of  these  is  a  lens-shaped  piece  of  pottery,  an  inch  and  three- 
quarters  across  the  fiat  face,  which  appears  to  have  been  ground 
into  its  present  form.  A  hole  is  bored  through  it  in  a  direction 
perpendicular  to  the  centre  of  the  fiat  face.  The  other  is  a  pear- 
shaped  object,  about  the  size  of  a  large  marble,  perforated  in  like 
manner  from  the  smaller  end.    Its  use  I  cannot  divine. 

We  have  no  historical  record  of  the  tribe  that  built  the  Maraj6 
mounds.  Senhor  Penna  has  had  the  kindness  to  examine  care- 
fully into  the  subject  for  me,  and  it  would  appear  that  the 
mounds  antedate  the  discovery  of  America.  We  have  no  record 
of  the  existence  of  any  tribe  In  the  lower  Amazonas  within  his- 
toric times,  that  buried  its  dead  in  jars.    I  do  not  feel  like  coin- 
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ciding  with  Von  Martius  in  the  sapposition  that  the  Maraj6 
mounds  were  made  by  Indians  of  Tapi  descent.  There  are 
many  resemblances  between  the  pottery  of  Maraj6  and  that  of 
Peru  and  North  America  that  will  be  worth  study.  I  hope  that 
fiiture  explorations  will  enable  me  to  clear  up  some  of  the  doubts 
expressed  in  this  paper,  and  cast  much  needed  light  on  the  ancient 
races  of  the  Amazonian  valley. 


APPLICATION  OF  THE  DARWINIAN  THEORY  TO 
FLOWERS  AND  THE  INSECTS  'WHICH 

VISIT  THEM.* 


■•■ 


The  first  impression  which  flowers  make  upon  us  with  the  beauty 
of  their  radiate  and  symmetrical  forms,  their  luxuriant  display  of 
colors  and  the  variety  and  sweetness  of  their  odors,  easily  begets 
in  us  the  idea  that  they  were  created  for  delighting  and  gratifying 
oar  senses. 

This,  however,  is  a  pleasing  fancy  which  the  Darwinian  doctrine 
speedily  annihilates.  This  doctrine  teaches  us  that  all  the  species 
of  animals  and  plants  now  in  existence  are  only  the  result  of  the 
same  laws  which,  starting  fh)m  the  beginning  of  organic  life  on 
the  earth  and  coming  down  to  our  day,  have  governed  and  continue 
to  govern  all  animated  things ;  and  these  are  the  laws  of  hereditary 
transmission  and  variation,  of  the  struggle  for  existence  and  the 
consequent  necessity  that  only  those  forms  survive  which  best 
respond  to  external  circumstances. 

According  to  the  Darwinian  doctrine  all  the  characteristics  and 
properties  of  animals  and  plants  appeared  at  first  only  as  simple, 
individual  variations,  which  were  a  necessary  consequence  of  deter- 
minate physical  and  chemical  actions,  f  and  which,  if  they  have 

*I>lseoiiFae  delirered  by  Dr.  Brm.  Mullbr  of  LippatadC  at  the  seth  Geneiml  Assem- 
Wj  of  tbe  NatnriiiBtorisclien  Verein  fUr  BhetBlaad  and  Westphalen,  1800.  Translated 
Into  Italian  Arom  the  German  with  Annotations  hj  Prof.  Frbdbbic  Dblpino.  Trans- 
lated tor  the  NATI7BAUST  lh>m  the  Italian  by  B.  L.  Paokabd. 

t  The  lively  sense  of  Aratemal  friendship  which  unites  me  with  the  able  author  of  this 
discourse  cannot  dissoade  me  from  expressing  my  owi\  views  whenever  they  differ 
lh»n  his.  I  also  am  protonndly  convinced  that  all  variations  were  at  first  merely  phe- 
of  individnal  variations  snbseqnently  fixed  by  the  laws  of  hereditary  descent, 
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been  perpetuated,  owe  it  to  the  circumstance  that,  in  the  struggle 
for  existence,  they  were  advantageous  to  those  individuals  in  whidi 
they  appeared.  From  the  Darwinian  doctriile,  then,  there  springs 
the  following  thesis,  which  is  of  general  application ;  that  m  a// 
animals  and  in  aU  plants  there  is  not  a  single  characteristic^  a  singie 
property^  which  is  not  either  useful  to  its  possessor^  or  at  least  is  not 
inherited  from  ancestors  more  or  less  remote^  for  whomf  at  some  Umej 
it  procured  a  decided  advantage  in  the  battle  of  life. 

Therefore,  if  we  wish  to  apply  the  Darwinian  doctrine  to  the 
rich  and  varied  kingdom  of  Flora,  we  should,  in  the  first  place* 
answer  this  question :  in  what  manner  and  by  what  means  have 
the  brilliant  colors,  the  diverse  odors,  and  the  variegated  stmetnre 
of  their  flowers  been  of  use  to  plants  ?  The  solution  of  this  qaes- 
tion  cannot  be  obtained  from  a  consideration  of  the  flowers  alone. 
for  their  properties  are  not  immediately  useful,  but  only  mediateiy; 
and  the  mediation  is  accomplished  by  insects. 

That  flowers  are  visited  by  insects  in  various  ways,  and  that 
many  of  them — bees,  for  example — are  constrained  to  visit  them 
for  food,  is  well  known ;  but  this  fact  does  not  suffice  to  explain 
how  these  visits  can  be  advantageous  to  the  plants.  Colors, 
odors,  pollen,  and  honey  seem  at  flrst  sight  to  be  of  utility  only  t4> 
insects.  If,  as  did  C.  C.  Sprengel  towards  the  close  of  the  last 
century,  we  should  propose  to  consider  how  insects  act  upon  plants, 
and  the  wonderful  conformity  of  floral  structure  which  certain 
plants  have  with  certain  insects,  we,  like  Sprengel,  would  easily 
fall  into  the  belief  that  such  harmonies  are  the  cause  of  the  insects 
effecting,  without  either  knowing  or  willing  it,  the  transfer  of  pol- 
len from  the  anthers  to  the  stigmas,  while  seeking  their  food  in  the 
flowers.     But  why  should  nature  have  entrusted  to  insects  the 


but  can  In  no  way  admit  that  the  oaases  of  these  variations  were  oniy  deiermimaU 
chemico-phffsical  aetUmM.  For  who  has  ever  been  able  to  determine  them,  and  who  will 
ever  be  able  ? '  I  should  rather  say  that  the  causal  principle  of  these  variations  is  an 
intrinsic  and  not  external  one;  an  intrinsic  principle  reacting  daring  the  whole  of  lil^ 
against  extrinsic  influences,  or  chemical  and  physical  agents.  I  am  far  from  wishing  to 
deny  the  action  or  Influence  of  external  circumstances ;  but  I  think  that  these,  as  long 
as  life  lasts,  and  within  certain  limits,  arc  ruled  over  by  that  internal  pHnoiple,  intelli- 
gent and  Aree,  which  1  suppose  incarnate  in  all  living  things.  I  candidly  confess  that  my 
mode  of  thinking  is  purely  and  simply  theoretical  ,*  but  the  contrary  thesis  maintained 
by  Mfiller  and  all  the  naturalists  of  our  age,  is  also  purely  and  simply  theoretical,  and 
always  will  be  t  and  theory  for  theory,  I  prefer  my  own. 

As  to  which  of  the  two  theories/the  dualistic  or  the  monistic,  will  ultimately  gain  the 
victdry,  I  think  I  do  not  err  in  saying  that  the  question  is  and  always  has  been  insol- 
uble. 
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HOcomplishmeDt  of  this  transfer,  when  it  woald  have  been  much 
more  simple  to  dispose  the  organs  in  sach  a  way  that  the  anthers 
might  cast  the  pollen  immediately  upon  the  stigmas?  The  reason 
of  this  Sprengel  failed  to  comprehend,  nor  should  we  be  more 
successful  without  recognizing  an  important  natural  law  recently 
detected  by  the  author  of  the  doctrine  of  natural  selection.* 

Charles  Darwin  saw,  what  Sprengel  failed  to  see,  that  the  princi- 
pal effect  of  the  action  of  insects  upon  plants  is  the  transfer  of 
the  pollen  of  one  individual  to  the  stigma  of  another.  To  this 
conclusion  he  was  led  by  his  beautiful  researches  on  the  floral 
structure  and  the  fecundation  of  Orchids.  And  from  these  he 
subsequently  inferred  that  it  is  advantageous  to  every  vegetable  to 
have  its  pistils  fecundated  by  the  pollen  of  other  individuals  of  the 
same  species,  rather  than  by  its  own.  As  soon  as  observation  had 
made  Darwin  master  of  this  great  truth,  he  resorted  to  the  control 
of  experiment.  The  experiments  made  by  him  with  unwearied 
diligence  through  a  long  series  of  years  —  scattering  upon  the 
stigmas  of  plants  of  the  same  species,  sometimes  their  own  pollen, 
sometimes  that  of  others — placed  it  out  of  doubt  that  the  nnpot- 

• 

lination  of  the  stigmas  with  the  pollen  of  other  individuals^  or  the 
intercourse  between  distinct  individuals^  produces  an  offspring  more 
numerous^  more  robust^  and  capable  of  greater  development  than  if 
fecundation  had  been  produced  by  its  own  pollen;  a  thesis  which 
subsequently  became  amply  confirmed  by  the  numerous  experi- 
ments of  Hildebrand,  my  brother  Fritz,  and  others.  The  enigma 
of  floral  structure  is  then  solved,  and  we  will  now  pass  to  the 


*Tbe  author  attributes  to  Charles  Darwin  the  merit  of  haying  first  formulated  the 
law  of  the  necessity  of  cross-flsrUlization  even  for  hermaphrodites ;  but  this  law,  al- 
ready partially  seen  by  Koslreuter,  was  comprehended  in  nearly  all  Its  vigor  by  C  0. 
Sprengel. 

Solreuter  having  in  1761  made  the  discovery  that  in  the  Malvaces,  Epilobia  and  Pole- 
monia,  the  stigmas  are  developed  long  after  the  anthers,  and  therefore  have  to  be  fteun- 
dated  with  pollen  from  other  flowers,  makes  the  following  shrewd  remark.  "  An  id 
aUqnid  in  recessu  habeat,  quod  hqjuscemodi  flores  nunqnam  proprio  sno  pulvere  sed 
semper  eo  aliomm  suse  speciei  impregnentur,  mcrito  qua9ritur.  Certe  natura  nU  facit 
fViistra." 

C.  C.  Sprengel  went  fhrther,  and  on  p.  43  of  his  work,  "  Das  entdeckte  Geheimniss 
der  Natur  in  Bau,  und  in  der  Befmchtung  der  Blnmen  "  (1798)  uses  these  memorable 
words :  "  Since  there  are  so  many  unisexual  flowers,  and  since  among  hermaphrodite 
flowers  there  are  so  many  that  do  not  mature  the  male  and  female  organs  at  the  same 
time,  it  appear*  thai  nature  doe*  nt^  with  that  eachjiower  ahouid  fecundate  Ute^f  with  it* 
ownpoUen/*  And  he  cites  as  a  support  an  experiment  made  by  him  upon  the  flowers 
of  Semerocatli*  fulva  which,  after  being  fecundated  artiflcially  with  their  own  pollen 
nerer  perfected  the  seeds. 
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principal  applications  of  the  foregoing  thesis  in  the  explanation  of 
the  forms  and  properties  of  flowers. 

If  it  is  true  that  intercourse  between  distinct  individaals  produces 
a  more  vigorous  and  numerous  ofbpring,  it  is  equally  true  tiiat 
every  variation  in  the  flowers  which  favors  the  transfer  of  pollen 
fVom  one  individual  to  another  secures  a  notable  advantage  to  the 
individual  in  which  it  takes  place,  and  therefore  cannot  fail  to  be 
fixed  and  perpetuated  by  means  of  natural  selection. 

Now,  as  far  as  we  know,  there  are  only  two  external  agents 
which  can  eff'ect  this  transfer,  namely,  the  wind  and  insects; — 
naturally  with  the  contingence  of  very  different  floral  structure.* 

The  different  species  of  plants,  as  concerns  the  variations  which 
first  appeared  in  them,  would,  by  natural  selection,  accommodate 
themselves  to  the  wind  or  the  visits  of  insects,  by  suitably  model- 
ling their  flowers  either  upon  an  anemophilous  or  an  entomophilous 
type.f  The  action  of  the  wind  is  simple  and  uniform,  while  that 
of  insects  is  extremely  varied :  therefore  their  self-adaptation  to 
the  action  of  the  wind  presupposes  a  variation  in  a  single  and 
deflnite  direction ;  whereas  that  to  the  visit  of  insects  takes  place 
in  as  many  difierent  ways  as  there  are  difllBrences  between  individ- 
ual insects;  that  is  to  say,  diflTerences  in  size,  form,  structure, 
habits,  modes' of  life,  sympathies,  antipathies,  seasons,  etc.  There- 
fore, ft'om  the  Darwinian  point  of  view,  we  should  expect  to  find : 
first,  that  the  variations  of  plants  arising  from  adapting  themselves 
to  the  multiform  actions  of  insects  should  have  taken  place  far 
more  frequently  than  those  due  to  their  adapting  themselves  to  the 
uniform  action  of  the  wind ;  second,  that  plants  modified  to  receive 

*The  nnmeroas  observations  made  by  me  in  this  Held  of  biological  study  put  me  in 
a  condition  to  enlarge  a  little  npon  what  the  author  says  here.  The  ftscnndating  agents 
of  plants  besides  insects  and  the  wind  I  think  are  the  foUowing  natural  agents  :— 

The  humming  birds  (TrochUus,  Omismya,  Nectarinia,  etc.)  for  a  great  variety  of 
tropical  plants;  snails  tor^Rhodea  Japonica  and  some  AroideiB ;  water  for  VaUUneria 
tpiralUf  probably  for  all  the  ZosteracesB  and  aU  the  Florldeie  (according  to  the  recent 
and  beautiful  observations  of  Thuret  and  Bomet). 

As  to  humming  birds,'  never  having  been  able  to  visit  tropical  countries  I  was  obliged 
to  limit  myself  to  conjectures,  which  have  subsequently  been  partly  confirmed  by  le^ 
ters  from  Charles  Darwin  as  regards  the  fecundation  of  the  genus  Strelitsla,  and  flrom 
Fritz  MUler  as  regards  that  of  certain  PassMora,  Salvias  and  other  Brazilian  plants. 

t  The  terms  anemophilous  for  plants  fecundated  by  the  wind,  and  entomophilous  fi>r 
those  fecundated  by  insects  were  proposed  on  p.  84-36  of  a  work  of  mine  npon  the 
<»rra$»ffemenit  /br  fecundation  in  anthocarpous  pkmta  (Florence,  1867),  and  have  been 
adopted  by  Severino  Azell  in  his  fine  work  Om  anardningama/dr  de  /anerogama  vdi- 
temaa  he/ivtkning  (Stockholm,  1889)  and  by  some  others.  That  is  why  I  permit  mysell 
to  translate  with  such  words  the  compound  nouns  Wind'bliUhen  and  Inted-bllUhen, 
used  by  the  author,  which  cannot  be  literally  translated. 
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the  visits  of  insects  should  offer  a  mnch  greater  variety  of  floral 
forms  than  plants  adapted  to  the  wind. 

These  two  propositions  which  are  necessary  consequences  of  the 
Darwinian  doctrine  are  effectually  confirmed  by  observation,  for 
anemophilous  flowers  are  not  only  less  numerous  than  entomophi- 
lous,*  but  are  also  much  less  varied  in  their  conformation. 

The  transfer  of  pollen  by  means  of  the  wind  demands  that  the 
anthers  and  stigmas  be  well  exposed  to  the  air,  and  it  is  also 
necessary  for  the  pollen  to  be  subtile  and  very  light  and  dry,  so  as 
to  be  more  easily  <»rried  by  the  air,  and  to  be  produced  in  enor- 
mous quantities  so  as  to  insure  fixing  upon  the  stigmas  some  one  of 
its  grains.  Remarkable  examples  of  such  a  disposition  are  afforded 
by  the  Cupuliferee,  Coniferee,  Graminacese,  Juncaceae  and  Plantagi- 
nacese.  f    If?  for  example,  a  bush  of  hazel  in  flower  is  shaken,  or  if 

*  If  we  think  of  the  immenBe  number  of  individnals  belonging  to  the  esBentially  anem- 
ophilous families  of  the  Coniferse,  Amentacese,  Graminaceae,  Cyperaceae  and  Junca- 
cc«,  and  of  the  great  number  of  flowers  which  every  Individual  of  them  usually  bears, 
the  statement  that  anemophilous  flowers  are  less  numerous  than  entomophilous  is 
aabject  to  dispute. 

At  bottom,  however,  the  principle  maintained  by  Miiller  is  most  Just;  and  the  only 
change  which  occurs  to  me  is  to  substantiate  for  his  proposition  this  other ;  anemopM- 
tout  ftpecUs  art  not  only  much  less  numerouSy  but  also  much  less  varied  in  the  structure  of 
their  fiowers  than  entomophiloiu  species  i  a  most  true  and  splendid  generalization,  which 
explains  why  in  cold  countries  where  the  generation  of  insects  is  opposed  by  the  cli- 
mate,  the  whole  of  the  vegetation  is  composed  of  anemophilous  and  gregarious  plants 
(llrs,  birches,  Graminaceas  and  Cyperacese),  and  therefore  desolately  monotonous  and 
poor  in  form;  while  in  warm  countries  where  myriads  of  insects  abound,  vegetation  is 
most  rich  in  diversity  of  forms  and  therefore  composed  of  species  not  gregarious  but 
entomophilous  or  omithophilous. 

t  The  genus  PiantiOo  fUrnished  me  a  most  interesting  subject  of  study,  since  by  ex- 
amining some  of  its  species  I  saw  how  by  gradual  transitions  an  anemophilous  species 
can  change  to  an  entomophilous. 

Flantago  lanceotata^  as  far  as  I  could  observe,  develops  in  three  forms.  One  of  these 
has  a  stout  and  very  high  scape  with  whitish  anthers  which  are  quite  broad  and  trem- 
ble  in  the  wind,  inhabits  meadows  and  is  exclusively  anemophilous,  as  I  have  never 
seen  it  visited  by  insects.  Another  form  is  found  upon  hills,  the  stalk  is  not  so  high  as 
in  the  first,  and  like  it  is  essentially  anemophilous.  I  saw,  however,  occasionally  a  spe- 
cies of  Halictus  light  upon  its  spikes  and  try  to  gather  the  pollen;  but  the  structure  of 
the  flower  is  so  ill«adapted  to  such  a  purpose  that  the  greater  part  of  the  pollen  fell 
to-^e  earth  without  being  of  use  either  %o  the  insect  or  the  plant.  The  tliird  form  is  of 
small  size,  inhabits  mountains,  the  spikes  are  very  short,  and  the  filaments  shorter  than 
In  the  others.  In  the  pastures  upon  the  Apennines  of  Chiavari  I  saw  a  great  number  of 
bees  fiying  diligently  flrom  one  spike  to  another,  collecting  pollen  with  perfect  success 
and  providing  equally  weU  for  a  promiscuous  intercourse  between  the  plants.  There 
is,  therefore,  a  form  of  Plantago  perfectly  intermediate  between  the  anemophilous  and 
entomophilous  forms,  and  equally  capable  of  being  fecundated  by  the  wind  or  bees. 

Now  if  we  suppose  the  filaments  of  this  form  to  become  rigid  and  colored,  the  pollen 
unctuous  and  sticky,  and  the  anthers  to  lose  their  special  tremulousness,  we  should 
reach  the  gradual  metamorphosis  of  anemophilous  iDto  entomophilous  characters,  and 
wftneas  the  formation  of  an  entomophilous  from  an  anemophilous  species.    Exactly 
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we  blow  upon  one  of  its  mature  catkins,  we  see  at  once  small 
clouds  of  pollen  emitted  and  carried  away,  and  if  immediately 
after  we  examine  the  surrounding  stigmas  we  find  very  few  which 
have  not  some  granules  of  pollen  attached  to  them.  In  this  exain- 
ple,  as  a  condition  of  the  easy  dispersion  of  the  pollen  by  means 
of  the  wind,  we  have  the  excellent  form  of  inflorescence  of  the 
male  flowers  arranged  in  catkins  freely  suspended  in  the  air,  and, 
as  a  condition  of  an  inevitable  intercourse  between  individuals,  we 
find  a  separation  of  the  sexes,  which  is  a  quite  general  phenomenon 
in  anemophilous  flowers.  In  other  cases,  for  example  in  the  Plan- 
taginacese,  the  parts  shaken  by  the  wind  are  the  anthers  which 
hang  suspended  fh>m  long  and  very  weak  filaments,  and  the  inter* 
course  between  individuals  is  obtained  not  by  a  separation  of  the 
sexes,  but  by  a  difierence  of  time  in  the  development  of  the  sexual 
organs.  In  these  plants,  while  the  anthers  are  yet  immature  and 
enclosed  within  the  floral  envelope,  the  stigmas,  perfectly  mature, 
have  already  appeared  in  the  form  of  long,  plumose  stalks ;  and 
only  when  the  stigmas  have  passed  maturity  do  the  anthers  ap- 
pear. Such  are  the  principal  characteristic  differences  of  anemo- 
philous flowers. 

The  flowers  fecundated  by  the  intervention  of  insects  are  far 
more  highly  differentiated  in  the  disposition  of  their  parts.  Yet 
here,  too,  some  general  conditions  necessary  to  secure  the  visits  of 
insects,  and  the  transfer  of  pollen  by  their  means  can  easily  be 
determined.  And  in  the  flrst  place,  it  is  necessary  that  the  insects 
should  be  able  to  distinguish  such  flowers  at  a  distance.  Now  this 
can  only  obtain  in  three  ways,  either  by  means  of  the  colors,  or 
the  odors,  or  both  colors  and  odors  at  the  same  time.  And  this  a 
priori  deduction  fVom  the  Darwinian  doctrine  is  in  harmony  with 
the  facts ;  for  entomophilous  flowers  are  either  colored,  or  odorous, 
or  colored  and  odorous  at  the  same  time.  In  like  manner,  odors 
and  colors  are  a  priori  perfectly  useless  to  anemophilous  flowers, 
or  those  fecundated  by  the  wind,  and  are  not,  therefore,  properties 
which  can  be  flxed  by  natural  selection.  With  this,  too,  the  real- 
ity corresponds  perfectly,  for  anemophilous  flowers  have  neither 
colors  nor  odors. 

what  we  here  merely  suppose,  takes  place  in  reality.  The  Plantago  media  la  a  Plantago 
which  has  become  entomophilous ;  its  stamens  are  of  a  beautiful  rose  color ;  the  trem- 
nlousness  of  the  anthers  is  lessened,  the  pollen  has  lost  its  volatility,  and  the  plant  Is 
normally  visited  by  Bombui  terrtitritf  as  I  ascertained  in  the  mountains  above  iiien> 
tioned. 
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A  second  condition  which  is  absolutely  necessary  to  obtain  a 
r^ular  and  indefectible  visit  of  insects  is,  that  the  flowers  fiimish 
them  some  substance  which  is  agreeable  and  of  use  to  them.  In 
the  more  simple  cases,  for  example  in  Anemone  and  Clematis,*  such 
a  snbstance  is  the  pollen  which  the  insects  feed  upon,  or  gather  as 
food  for  their  larvse.  In  other  cases  it  is  not  only  tiie  pollen  which 
is  presented  to  them,  but  also  honey,  as  in  the  Ranunculi,  the  Ro9- 
aceee  and  many  other  plants.  In  still  other  cases  the  stamens 
withdraw  themselves  more  or  less  from  the  depredatorial  action  of 
insects  which  then  take  from  the  flowers  only  honey.  This  takes 
place  in  the  genera  Salvia,  Pedicularis,  and  Iris,  f 

*Not  all  the  Anemonese  nor  all  the  Clemacideie  are  without  honey.  A .  ooronariaj  har- 
teHsiajpawmina,  nemoroMaf  and  Hepatiea  are  without  nectaries,  or  seemed  to  me  to  be 
so,  but  in  A.jMraUtuU  and  probably  in  all  the  forms  of  the  subgenus  Pulsatilla,  the 
outer  row  of  stamens  show  different  stages  of  atrophy,  and  hare  anthers  more  or  less 
abortive  and  changed  into  nectaries.  As  to  Clematis,  it  is  true  that  some  of  the  spe- 
cies are  without  honey,  at  least  none  has  yet  been  found  in  them;  but  in  C.  BaUarica 
and  some  others,  the  more  external  filaments  are  dilated  and  transmuted  into  real 
Introrse  honey*bcaring  receptacles,  which  Bombi  and  Xylocopcs  visit.  Finally  in  C 
ini€gr^fk>liUit  although  the  outer  stamens,  which  are  hairy  and  diluted,  have  no  nec- 
tar, the  much  narrower  and  glabrous  inner  ones  have  nectarifluous  filaments. 

It  is  very  difilcult  to  determine  whether  a  flower  has  or  has  not  honey.  It  is  fire- 
qnently  found  where  least  expected  and  secreted  by  entirely  diflierent  organs.  I  have 
been  ftrequently  mistaken  in  the  search.  For  instance,  although  I  have  had  occasion 
for  three  or  four  years  to  study  the  flower  of  Caltha  paluitri8t  it  is  only  a  short  tfaue 
since  I  discovered  that  from  each  one  of  its  carpels  honey  transudes  through  two 
small  rhomboidal  spaces  in  its  external  surface.  The  discovery  was  made  while  ob- 
serving the  deportment  of  a  Ualictus  in  one  of  the  flowers.  I  noticed  that  it  not  only 
gathered  the  pollen,  but  sought  something  else,  turning  its  proboscis  towards  the  cen- 
tre of  the  flower.  Then,  instructed  by  the  insect,  I  examined  the  flower  more  closely  and 
found  that  its  nectaries  secreted  a  very  dense  and  white  honey.  It  is  an  incontestable 
fact  that,  in  this  kind  of  search  honey-bees  show  greater  sagacity  than  we  ourselves. 
The  same,  however,  cannot  be  said  of  Diptera,  which  are  in  general  of  obtuse  Intelli- 
gence. And,  in  fact,  all  the  flowers  which  are  destined  to  be  preferably  visited  and 
Impollinated  by  Diptera  (flesh-flies,  Erlstalidie,  Syrphids,  etc.),  secrete  honey  in  broad 
and  open  nectaries,  easily  discovered. 

It  is  singular  how  honey  is  secreted  by  the  most  diflierent  organs.  Thus,  in  the  sin- 
gle family  of  the  Ranunculace»  the  honey  is  secreted,  1,  by  the  reddish  margins  of  the 
sepals  in  certain  of  the  Pmonia ;  2,  by  the  petals  in  Banunculus,  Myosurus,  TrolUus, 
laopymm,  Hellebornm,  Nigella,  Delphinium,  Aconitum,  Coptis ;  8,  by  the  abortive  an- 
thers in  Anenunuprat&ttisi  4,  by  the  fllaments  in  some  Clematide«;  5,  by  the  carpels 
In  the  genus  Caltha.  So  that  m  the  Banunculaces  we  have  the  singular  example  of  all 
tlie  floral  organs,  petals,  sepals,  stamens,  and  carpels,  assuming  and  abandoning  alter- 
nately the  Ainction  of  secreting  honey  for  the  advantage  of  insects. 

tThls  does  not  accord  with  my  observations.  Our  species  of  Salvia  are  visited 
almost  exclusively  by  bees.  When  they  thrust  their  heads  into  the  fiiuces  of  the  flower 
to  suck  the  honey,  the  anthers,  by  means  of  a  curious  hinge  movement,  scatter  the 
pollen  upon  their  backs.  Now  the  honey  bees  and  Bombi  collect  this  pollen  careAiliy, 
broshing  their  backs  with  their  legs  from  time  to  time.  The  same  is  true  of  Iris.  I 
hJtve  frequently  surprised  a  Bombus  (I  am  uncertain  whether  a  B.  koHorum  or  terret' 
tris)  and  Xploa^a  violacea  entering  one  of  the  three  mouths  of  the  flowers  of  this 
plant,  and  covering  its  back  with  pollen ;  after  visiting  two  or  three  flowers  it  would 
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In  much  rarer  instances,  insects  seek  in  the  flowers  neither  pollen 
nor  honey,  but  a  different  substance.  Some  Coleoptera  which  are 
of  comparatively  little  importance  in  the  fecundation  of  flowers, 
suck  the  tissues  of  the  floral  organs.  In  the  case  of  a  small  orchid 
from  Brazil,  according  to  my  brother  Fritz,  the  lip  becomes  filled 
with  a  kind  of  flour.  In  other  Brazilian  flowers  there  are  fleshv 
excrescences  which  the  insects  visiting  those  flowers  gnaw.*     A 

rest  a  short  time  In  order  to  brush  itself  with  its  legs  and  collect  the  pollen  there  accu- 
mulated. I  have  elsewhere  described  the  admirable  mechanism  of  the  flowers  of  Fed- 
icularineie,  by  means  of  which  bees  in  thrusting  the  proboscis  into  the  melliferous 
coralline  tube,  cause  all  the  pollen  to  faU  upon  their  backs,  which  without  doubt  thev 
collect  with  great  diligence. 

Thus  the  flowers  in  question,  far  firom  having  dispositions  tending  to  withdraw  pol- 
len flrom  insects,  have  admirable  adaptations  for  ilimishing  it  to  them  with  great  speed 
and  abundance.  Nor  are  the  flowers  of  Salvia,  Pedicnlaris  and  Iris  alone  in  this,  hot 
almost  all  those  belonging  to  the  labiate  or  papilionaceous  types,  which  are  character- 
ized principally  by  being  always  irregular  and  more  or  less  horizontal  or  pendent. 

The  flowers  of  the  labiate  type  have  the  honey-food  in  the  lower  part  and  the  poUen- 
food  in  the  upper,  so  that  insects  visiting  such  flowers  get  the  pollen  upon  their  backs. 
To  this  type  belong  nearly  all  the  plants  which  Linnaeus  calls  didynamous,  that  is  to 
say,  nearly  all  the  Labiatie,  Personatae,  Acanthacese,  Lobeliacese,  etc. 

The  flowers  of  the  papilionaceous  type  have  the  position  of  the  food  curiously  in- 
verted ;  for  the  pollen  is  at  the  lower  part  and  the  honey  at  the  upper,  so  that  insects 
visiting  these  plants  cover  the  abdomen  and  not  the  back  with  pollen.  A  large  part  ol 
the  LeguminacetB  are  of  this  type,  which  is  also  seen  in  some  Polygalas,  Fnmaria- 
oeas,  in  the  genus  Collinsia  among  the  Personatn,  and  in  the  genus  Hyptis  among  Labi- 
at»,  etc. 

In  flowers  of  the  labiate  type  the  anthers  are  guarded  above  by  one  or  more  petals 
shaped  like  a  helmet;  in  those  of  the  jpapilionaeeous  type  they  are  guarded  below  bj 
one  or  more  petals  shaped  like  a  keel.  MUUer's  error,  which  is  very  excusable,  comes 
trom  not  having  well  interpreted  the  scope  orfbnctlon  of  this  protection  of  the  anthers, 
which  instead  of  keeping  pollen  ftom  insects  rather  favors  giving  them  the  whole. 
And  what  is  the  purpose  of  this  protection  ?  It  is  the  very  important  one  of  protecting 
the  pollen  firom  atmospheric  agents,  especially  rain. 

And  while  upon  this  I  think  it  worth  while  to  call  to  notice  the  fiict  that  the  flowers 
of  the  labiate  and  papilionaceous  types  are,  at  least  in  Europe,  exclusively  designed  for 
bees,  flies  being  too  stupid  to  discover  where  the  polleu  and  honey  are,  and  the  Lepi- 
doptera  (diurnal),  which  sometbnes  visit  them  not  being  able  to  open  the  carina  or  galea 
and  thus  contribute  to  cross  fecundation.  These  plants,  therefore,  belong  to  that  du- 
merons  class  which  I  call  melittophilous. 

*In  the  flowers  of  Seraplas  there  is  a  large,  dark-puiple  protuberance,  which  I  con- 
jecture is  designed  to  be  attacked  by  some  insect  specially  active  in  fecundating  this 
plant.  But  in  eastern  Lignria,  where  this  plant  and  S.  cordigera  abound,  I  never  suc- 
ceeded in  surprising  insects  upon  its  flowers  nor  in  discovering  pollen-masses  displaced 
or  stigmas  fbcundated.  But  my  friend  Lulgi  Ricca,  the  distinguished  botanist,  suc- 
ceeded in  western  Liguria  in  surprising  a  bee  on  8.  longipetala  with  its  head  loaded 
with  poUen-masses;  but  he  did  not  notice  whether  it  gnawed  the  protuberance  or  not. 

One  of  the  maj^olias,  Illidttm  religiotumt  as  I  recently  observed,  produces  in  the 
centre  of  its  flowers  a  group  of  very  juicy  pteudoatigmatic  papillae,  which  doubtless 
lYimlsh  food  to  some  particular  CetonisB ;  which  I  am  the  more  disposed  to  believe,  u  I 
have  seen  C.  auratat  Biictaca  and  others  eagerly  licking  the  stigmatic  or  circnmstig- 
matic  papilln  of  Magnolia  grandifiora,  of  which  they  are  the  real  and  peculiar  Ascon- 
dators. 

In  the  same  way  the  CetenisB,  which  are  the  normal  focundators  of  Peonia  mtmtana, 
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small  bee,  formerly  noticed  by  Reaumur,  the  Anthocopa  papaveris^ 
outs  from  the  flower  of  the  wild  poppy  pieces  of  the  petal  for 
lining  the  walls  of  its  cells. 

A  third  condition  is  a  suitable  conformation  of  the  pollen  gran- 
ules and  the  stigmas.  The  pollen  should  be  able  to  attach  itself 
to  the  bodies  of  insects,  and  the  stigmas  should  be  able  to  detach 
it  therefrom. 

This  aflSxing  the  pollen  to  the  bodies  of  insects  could  not  occur 
except  by  means  of  a  spinose  surface  of  the  pollen  granules,  as  is 
the  case  in  the  genera  Malva  and  Taraxacum,  or  a  light  viscous 
coating  as  in  most  plants :  or  unless,  as  in  the  Orchidaceae  and  the 
Asclepiadacese,  there  is  a  singular  mechanism  which  attaches 
to  the  bodies  of  the  insects  the  entire  mass  of  pollen  contained  in 
the  anther-lobes.  Hence  we  see  why  we  should  not  expect  to  find 
in  entomophilous  flowers  the  dry  and  smooth  pollen  of  the  anem- 
ophilous.* 

Instead  of  plumose  stigmas,  fitted  to  collect  pollen  diffused  in 
the  air,  and  appropriate  to  anemophilous  plants,  we  find  the  stig- 
mas of  entomophilous  fiowers  smooth  or  papillose,  but  alwaj's 
more  or  less  viscid. 

All  the  many  differences  in  colors,  odors,  pollen  and  honey,  and 
in  the  structure  of  the  pollen  and  the  stigmas,  which  characterize 
entomophilous  flowers,  can  be  explained  with  entire  ease  if  we 
think  how  infinitely  varied  is  the  mode  in  which  the  numerous  pha- 
lanx of  anthophilous  insects  can  transfer  pollen  from  one  flower 
to  another.  Therefore  we  should  not  expect  to  find  perfection 
reached  in  this  or  that  individual  fiower,  for  we  see  that  different 
plants,  in  their  relations  with  insects  occupy  different  grades  of 
perfection,  which  is  in  entire   accord  with  the  Darwinian  doc- 


appsreatly  suck  by  preference  the  red,  fleshy  disk  (the  morphological  nature  of  which 
is  so  much  in  controversy)  which  encloses  its  canx^ls- 

*  Sometimes  in  the  best  pronounced  entomophilous  plants  there  is  found  pollen  per* 
fBctly  smooth,  pulvenilent,  and  light.  But  in  these  cases  it  is  easy  to  account  for  the 
phenomenon.  There  is  for  instance  a  floral  type  essentially  melittophilous  common  to 
the  genera  Borago,  Cyclamen,  Galanthus,  etc.  The  flowers  droop,  and  the  connivent 
anthers  enclose  the  style,  forming  a  pyramid.  The  bees  grasp  this  pyramid  and  press- 
ing upon  it.  sprinkle  the  breast  with  pollen.  It  is  clear  that  if  the  pollen  had  not  been 
smooth  and  pulverulent,  its  discharge  would  not  have  been  efl'ected  and  the  floral 
arrangement  in  question  would  be  of  no  use. 

For  the  same  reason  the  pollen  of  Jlhinanth%u  is  pulverulent,  smooth  and  dry,  as  it 
has  to  be  scattered  upon  the  backs  of  bees. 

Likewise  in  the  fhmily  of  Melastomace»,  and  the  genera  Solanum,  Cassia,  Erica  and 
others,  the  pulverosity  of  the  pollen  is  in  evident  relation  with  the  dehiscence  of  the 
anthers,  having  pores  at  their  summits. 
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trine.  It  has  not  yet  been  satisfactorily  shown  whether  or  not 
there  is  any  plant  subject  to  a  perennial  self  fecundation  (selbst 
befruchtung),  that  is  to  say,  any  plant  with  hermaphrodite  fbwers 
where  the  stigmas  are  constantly  and  exclusively  fecundated  bj 
theii*  own  anthers.  This  seems  the  most  simple  case,  and  was 
probably  at  first  general.* 

However  it  may  be  with  many  plants,  in  the  case  of  the  Riunin- 
culaceae,  Papaveraceae  and  Crucifene,  Hie  visits  of  insects  effect 
with  greater  facility  the  impollination  of  the  stigmas  with  the 
pollen  of  their  own  flowers  (Jiomodinous  or  homogamous  impoUiMXr 
tfon)  than  the  transfer  of  pollen  from  one  flower  to  another  (keie' 
rodinotis  impollination). 

'  Among  primordial  and  homogamous  plants  eveiy  slightest  va- 
riation which  might  open  a  way  to  the  possibility  of  the  transfer 
of  pollen  constituted  a  signal  advantage ;  and  therefore  the  vari- 
ations of  color,  secretions  of  honey  and  viscosity  of  pollen,  became 
fixed  in  the  flower  by  natural  selection.  In  other  and  more  nu- 
merous cases  to  these  simple  dispositions  others  more  complicated 
were  added,  and  of  such  a  nature  as  not  only  to  favor  the  eventa- 
ality  of  heteroclinous  fecundation,  but  render  it  inevitable  and 
necessary.  The  sexes,  for  example,  began  to  separate  themselves 
as  individuals  or  distinct  flowers,  as  in  the  genus  Salixand  the 


*  Cheirles  Darwin  was  the  flret  to  conjectare  that  primordial  plants  were  essentiaUy 
hermaphrodite  or  monocllnons,  and  that  diclinous  plants  were  later  and  had  developed 
unisexual  flowers  in  obedience  to  the  grand  principle  of  the  division  of  physiological 
labor.  Frederic  Hildebrand  (Die  Geschlichter-Vertheilung  bei  den  Pflanzen.  Lips. 
1867,  p.  12-U),  adopts  the  same  opinion.  In  a  work  of  mine  (Atti  della  Soc.  Ital.  di  Sci> 
enze  nat.  in  Milano,  vol.  x,  1867^  p.  275-277)^1  exposed  summarily  the  reasons  which 
caused  me  to  embrace  opinions  diametrically  opposite.  Subsequently  I  collected  a 
great  number  of  data,  all  which  confirmed  me  in  my  views.  Severino  Axell  (on  anord* 
ningarna  f(>r  de  Ainerogama  vaxtemas  befiniktning,  Stockholm,  1869,  p.  89-88)  strea* 
uously  defends  my  opinion  to  which  he  says  he  was  led  by  a  process  of  reasoning 
extremely  like  mine  but  entirely  independent,  since  he  heard  of  my  work  only  after  hie 
own  conclusions  had  been  reached.  This  coincidence  gives  great  weight  to  my  aign- 
ment,  but  as  it  is  not  a  suitable  place  to  develop  it  here,  I  will  only  mention  that  the 
families  of  plants  received  as  primordial,  for  instance,  the  Coniferie,  Cycadeae,  aod 
AmentaceaB  are  unisexual  aud  anemophilous  par  excellence,  while  those  which  have 
experienced  greater  evolution  and  are  more  perfect,  for  instance,  the  Kanunculacea*, 
Iieguminosn,  Compositie  and  the  CorollifloraB  in  general,  are  eminently  hermaphrodite 
and  entomophilous. 

DicBcious  and  monoecious  plants  form  the  primordial  group  (essentially  anemophi- 
lous) ;  Arom  these  are  then  developed  polygamous  plants  (intermediate  between  aneni- 
ophilous  and  entomophilous),  and  IVom  these  again  the  hermaphrodite  plants  (essen* 
tially  entomophilous). 

This  harmonizes  with  paleontological  data;  but  this  important  generalization  I  re- 
serve to  develop  elsewhere  with  a  sufficient  amount  of  Aicts  and  arguments. 
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CacDrbitaceffi.  Here  it  is  obyious  that  the  transfer  of  pollen  by 
means  of  insects  is  rendered  absolutely  indispensable.  In  other 
plants,  as  in  Cerastium  arvense^  the  Umbelliferse  and  Compositae, 
although  both  sexes  are  united  in  the  same  flower,  yet  they  are 
not  developed  contemporaneously ;  wherefore  it  is  equally  neces- 
sary for  insects  to  transfer  the  pollen  ftrom  one  flower  to  another. 
Finally  in  many  other  plants  the  flowers  are  formed  and  disposed 
in  such  a  way  that  the  transfer  of  pollen  by  the  agency  of  insects 
is  greatly  favored  and  frequently  even  rendered  necessaiy. 

From  among  the  great  number  of  floral  arrangements  which 
render  heteroclinous  impoUination  necessary,  and  which  have  been 
braught  to  light  by  the  researches  of  Darwin,  Hildebrand,  Delpino 
and  my  brother  Fritz,  I  will  mention  two  which  not  long  since 
appeared  sufficiently  enigmatical,  which  enigma,  however,  has 
recently  been  solved  by  direct  observation  of  the  fecundating 
insects;  I  mean  the  floral  arrangements  of  the  Orchis  of  our 
meadows,  and  Cypripedium  Calceolus. 

Orchis  MoriOy  mascula^  kUifolia  and  nidculata  have  a  spur  in 
their  flowers  in  the  cavity  of  which  no  honey  is  found.  This 
absence  of  honey  is  a  phenomenon  without  parallel  in  the  vegetable 
kingdom.  Sprengel  on  that  account  called  them  plants  with  foUse 
nectaries  (Scheinsafb  pflanzen),  imagining  that  the  insects  which 
visit  them  are  deceived  by  the  odors,  colors  and  form  of  the  spur 
into  inserting  their  heads  into  the  fauces  of  the  flower  with  the 
expectation  of  finding  honey.  He  was  never  able,  however,  to 
observe  how  the  fecundating  insects  conduct  themselves  in  the 
flowers  of  these  Orchises.  He  observed,  indeed,  frequently,  masjses 
of  pollen  displaced  and  sticking  upon  the  stigma,  and  occasionally 
came  upon  dead  flies  in  the  flowers,  whence  he  concluded  that  flies 
are  the  fecnndators  of  these  plants.  Nevertheless,  the  floral  ar- 
rangement of  the  Orchises  remained  somewhat  mysterious  to  him. 
"It  is  inconceivable  to  me,"  he  says  on  page  404  of  his  work, 
"  how  it  is  that  such  flowers  produce  no  honey,  when,  as  it  seems 
to  me,  it  would  be  much  better  for  them  to  produce  it  with  a  view 
to  enticing  flies  to  visit  them  repeatedly  and  fecundate  them." 

It  is  clear  that  Sprengel  himself  was  conscious  of  not  having 
completely  deciphered  the  enigma.  Darwin,  too,  as  we  read  in  his 
work  on  the  Orchids,  never  succeeded  in  surprising  insects  in  the 
field  Orchis,  although  he  had  observed  them  diligently  not  less 
than  twenty  years.     Nevertheless,  he  proceeds  to  expose  in  detail 
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the  process  of  their  fecundation,  because  his  theory  of  naturai 
selection,  according  to  which  only  useful  qualities  can  be  fixed  and 
preserved  in  living  things,  placed  him  in  a  condition  to  infer  fh>m 
simple  inspection  of  the  flowers,  the  details  of  the  fecundative 
process. 

As  far  as  concerns  the  Orchis  of  our  fields,  Darwin  had  come 
to  the  conclusion  that  the  insects  visiting  them  might  suck 
theT  honey  enclosed  between  the  inner  and  outer  membranes  of  the 
si)ur,  piercing  the  latter  with  their  proboscis ;  that  such  an  opera- 
tion required  the  precise  time  necessary  for  the  viscous  stalks 
of  the  pollen-masses  to  attach  themselves  firmly  upon  the  heads  of 
the  insects;  and  that  the  time  occupied  by  the  pollen-masses 
securely  attached  to  the  insects  in  becoming  depressed  upon  their 
stalk  so  as  to  be  able  to  mb  against  the  stigma,  corresponds 
nearly  to  the  time  employed  by  the  insects  in  visiting  one  plant 
and  passing  to  another.  In  this  way,  intercourse  between  two 
individuals  would  necessarily  take  place. 

However,  when  we  consider  the  immense  number  of  such  Orchids" 
in  the  meadows,  and  reflect  that  insects  have  to  perform  several 
operations  in  order  to  fecundate  them,  it  seems  strange  that  the}' 
should  never  have  been  surprised  at  work  by  any  one.  Fortu- 
nately, I  am  able  to  fill  up  this  gap  and  at  the  same  time  fhlly 
confirm  Darwin's  conclusions. 

Towards  the  close  of  last  spring  I  had  taken  a  good  many  Bombi 
and  some  honey  bees  with  several  masses  of  pollen  upon  their 
heads,  and  I  saw  a  Bwnbvs  sylvanim  fly  to  the  flowers  of  Orchis 
Morio^  stick  its  proboscis  into  the  spur  and  fly  away  with  pollina- 
ria  upon  its  head.  On  another  occasion,  I  saw  at  a  distance  a 
Bombus  lapidarius  fly  to  the  flowers  of  Orchis  latifolia;  and  I  also 
saw  a  dipterous  insect,  Vohicella  boinbylans^  with  the  pollen-masses 
of  Orchis  maculata  uix>n  its  head.  However,  during  the  spring  I 
was  not  able  to  observe  these  insects  closely  enough  to  note  exact- 
ly their  movements  and  deportment. 

But  subsequently,  on  the  sixth  of  this  month  (May,  1869)  upon 
the  heights  of  Stromberg,  very  abundant  in  Orchis,  both  I  and 
my  son  Hermann  were  enabled  with  ease,  and  close  at  hand, 
to  observe  many  Bombi  at  work.  At  a  place  full  of  Orchis  ^nascula 
we  saw  a  Bombus  which  appeared  to  be  5.  terrestris  fly  to  the  low- 
ermost flower  of  a  spike  of  this  Orchis.  It  inserted  its  head  into 
the  flower,  remaining  about  four  seconds,  and  then  withdrew  it  with 
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two  pollen-masses  attached.  Ascending  from  the  bottom  towards 
the  top,  it  visited  the  second  and  third  flowers  of  the  same  spike. 
After  withdrawing  its  head  from  the  third  flower,  it  stopped  a 
short  time  and  endeavored  to  brush  off  the  pollen-masses  with  its 
legs,  but  without  success.  It  then  continued  its  visit,  climbing  up 
the  spike,  and  visited  a  fourth  flower.  At  this  point  I  tried  to 
catch  it  in  the  net,  but  failed,  and  it  flew  away.  After  standing  a 
short  time  we  saw  a  Bombus  hortorum  visit  three  or  four  flowers 
from  base  to  summit  of  a  spike  of  Orchis  inascula^  after  which  it 
flew  to  another  individual  of  the  same  species,  visiting  its  flowers 
in  the  same  way.  Upon  examining  the  stigmas  of  this  second 
individual  we  found  pollen  scattered  upon  them,  and  the  anther 
lobes  emptied  of  their  pollen-masses.  In  the  space  of  about  two 
hours,  which  we  spent  in  observing  this  fecundation  of  Orchis  mas- 
cuta^  we  noted  tw^o  visits  of  Bombus  lapidamis  and  one  Psithyrus 
campestris.  The  Bombus  lapidarius  did  not  remain  in  the  flowers 
longer  than  from  two  to  three  seconds.  We  captured  the  Psithyrus 
and  one  Bombus  lapidarius.  Both  had  a  quantity  of  pollen-masses 
upon  their  heads,  some  of  which  were  already  depressed  upon  their 
respective  stalks,  and  therefore  in  a  condition  to  rub  against  and 
fecundate  the  stigmas,  while  others  were  yet  erect  and  therefore  not 
in  a  condition  to  effect  fecundation.  Of  ninety-seven  bees  collected 
by  us  in  this  excursion,  thirty-two  had  pollen-masses  stuck  upon 
their  heads.  Sometimes  we  observed  that  the  bees  succeeded  in 
freeing  themselves  from  some  of  the  pollen-masses,  either  by  tear- 
ing them  off  with  their  mandibles  or  brushing  them  off  with  their 
fore-legs.  Possibly,  it  is  in  this  way  that  sometimes  in  the  flowers 
of  Orchis,  pollen-masses  are  found  in  greater  or  less  proximity  to 
the  stigma,  out  of  place  and,  as  it  were,  wasted. 

At  least  a  good  third,  then,  of  the  bees  collected  on  the  heights 
of  Stromberg  were  engaged  in  the  fecundation  of  Orchises,  and 
we  can  obtain  an  approximate  measure  of  their  activity  by  the 
following  figures.  At  seven  o'clock,  A.  M.,  in  a  meadow  contain- 
ing several  thousand  individuals  of  Orchis  mxiscula,  1  collected 
ten  spikes  which  had  one  hundred  and  seven  open  flowers,  only 
three  of  which  had  the  stigma  smeared  with  pollen,  and  one  alone 
was  without  pollen-masses.  Towards  five  o'clock,  P.  M.,  I  collected 
from  the  same  meadow  ten  other  spikes  having  ninety-seven 
flowers  open.  Fourteen  of  these  flowers  had  the  stigmas  smeared 
with  pollen^  two  of  which  still  preserved  the  pollen-masses  in 
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place  while  the  remaining  twelve  no  longer  had  any.  Two  had  a 
couple  of  pollen-masses  stuck  upon  the  edge  of  the  stigma,  and 
three  were  without  any  pollen-masses  at  all  though  the  stigma  was 
devoid  of  pollen.  Thus  at  seven  o'clock  in  the  morning  the  fecun- 
dated flowers  were  in  the  ratio  of  two  and  one-half  to  one  hundred, 
and  at  five  o'clock  in  the  evening  the  ratio  had  reached  fourteea 
to  one  hundred. 

Thus  the  conclusions  of  Darwin  are  Mly  confirmed  by  my  ob- 
servations. The  bees  must  seek  something  in  the  spur  of  the  flow- 
er or  else  they  would  not  stop  to  visit  them  repeatedly.  Since 
the  honey  is  not  free  in  the  interior  of  the  spur  but  is  contained 
between  its  inner  and  outer  membranes,  the  insects  have  to  pierce 
this  latter,  which  is  very  delicate  and  cannot  offer  the  least  difficul- 
ty.*   Direct  observation  has  shown  that  a  stay  of  three  or  four  sec- 

*  My  studies  thus  far  made  upon  field  Orchis  would  lead  me  to  different  conclusions 
firom  those  of  Darwin  and  Mttller.  In  the  acts  of  the  Italian  Society  of  Natural  Sci- 
ences of  Milan  (vol.  12, 1809,  p.  1S9)  I  said :  "  this  asserted  deficiency  of  fecundation, 
together  with  the  phenomenon  of  the  absence  of  honey  in  many  species  of  Orchis 
which  have  an  enormous  derelopment  of  an  iUmarff  upuVf  formtrlff  honey-bearing  but 
now  dry,  produces  the  conviction  that  such  Orchids  are  degenerate  forms  and  more  or 
less  near  extinction. 

There  is  here  a  maniflBSt  example  of  imperfection  or  rather,  organic  degeneration, 
the  pernicious  effects  of  wliich  are  very  obvious  if  we  compare  the  scanty  number  of 
capsules  in  orchids,  with  the  abundant  fructification  of  SptraniheM  atUumnalU,  Loro- 
gloBtum  Beeundifiorum  and  other  Orchids  which  secrete  a  sweet  fluid." 

Darwin  and  MQUer  suppose  that  there  is  a  secretion  of  nectar  between  the  inner  and 
outer  membranes  of  the  spur.  Now,  in  all  my  observation,  I  never  oould  see  this 
honey.  I  indeed  saw  frequently,  but  not  always,  that  the  inside  of  the  spur  is  vescicn- 
lar,  but  when  examined  by  the  microscope  I  found  Chat  there  is  absolutely  no  trace  of 
that  glandulose  tissue  which  is  a  constant  characteristic  of  nectar-produving  surfkoes. 
Besides,  reasons  deduced  from  close  analogy  are  against  such  a  condition  of  things. 
Gymnadenia  and  Platanthera,  which  are  closely  related  to  them,  have  a  spur  entirely 
analogous  to  that  of  the  Orchids,  yet  the  honey  they  produce  is  not  secreted  in  a  ve&dc- 
ular  hypodermls,  but  transudes  in  a  normal  manner. 

I  willingly  admit  that  some  liquid  Is  frequently  met  with  in  such  pores.  In  the  ves- 
cicular  parts  of  plants,  e.  g.,  in  the  summits  of  the  inner  petals  of  Dielytra,  in  the 
bladdery  fruits  of  Colutea,  Vesicaria,  etc.,  drops  of  liquid  are  found,  but  these  are 
only  water  of  transpiration,  or  rather  lymph,  but  never  honey.  It  may  happen  that 
this  lymph,  which  was  found  in  abundance  by  Darwin  in  OrekU  p^ranUdaUt  alone, 
really  attracts  Acontialuctuo9a  (one  individual  of  which  was  found  with  its  proboscis 
loaded  with  seven  couples  of  pollen-masses),  and  other  diurnal  and  nocturnal  lepi- 
doptera.  But  on  the  whole  it  seems  improbable  to  me  that  the  spurs,  although  lym- 
phatic, yet  not  honey-beaidng,  of  Orchis  nu»riOf  latifbtiat  maculata^  etc.,  should  attract 
,  bees. 

But  bees,  according  to  the  positive  observations  of  Mttller,  frequent  and  fecundate 
the  flowers  of  Orchis.  This  linct  signifies,  according  to  my  view,  that  they  resoit  to 
them  for  some  other  purpose,  which  is  to  collect  pollen  which  they  find  already  pre- 
pared in  a  oonvenimt  form.  It  is  more  than  probable  that  upon  entering  their  hives 
loaded  with  bundles  of  pollen,  they  are  soon  freed  by  their  compMiions  from  the  an- 
noyance they  experience. 

Sprengel  calls  the  spur  of  Orchis  a  flilse  nectary.    Although  in  some  plants  I  have 
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onds  is  sufficient  to  stick  the  pollen-masses  firmly  upon  the  heads 
of  the  insects,  and  any  one  can  easily  convince  himself  of  the 
fact  hy  introducing  into  the  flower  a  sharpened  pencil,  and  holding 
it  for  three  or  four  seconds  when,  upon  withdrawing  it,  pollen- 
masses  will  be  found  adhering  to  it.  It  will  also  be  found  that  in 
about  forty  seconds  after  drawing  it  out,  t^ese  masses  will  have 
completed  that  movement  of  declination  by  virtue  of  which  they 
can  come  in  contact  with  the  stigma.  Now,  as  a  bee,  from  what 
we  observed,  does  not  remain  on  a  given  spike  longer  than  twenty 
or  twenty-two  seconds,  it  is  clear  that  it  cannot  fecundate  it  with 
its  own  pollen,  but  only  with  that  of  spikes  previously  visited. 

On  the  11th  of  May,  1869,  in  the  neighborhood  of  Lippstadt 
near  Overhagen,  I  repeatedly  saw  bees  effecting  the  fecundation 
of  Orchis  laiifclia^  but  I  observed  nothing  new,  or  in  any  way  diff- 
erent from  what  I  noted  in  the  case  of  Orchis  mascula. 

Towards  the  close  of  last  year  I  published  in  the  acts  of  this 
Society  an  observation  made  in  May,  1867,  upon  the  fecundation 
of  Cypripedium,  which  was  in  many  respects  incomplete  because 
made  under  unpropitious  circumstances,  although  I  succeeded  with 
the  aid  of  the  Darwinian  theory,  in  completely  explaining  the  part 
the  different  floral  organs  play  in  securing  the  fecundative  process. 
Bat  on  the  16th  of  May,  1868,  in  the  same  locality,  I  was  able  to 
make  a  greater  number  of  obser^^ations,  and  confirm  all  my  con- 
clusions. This  place  which  was  of  limited  extent  had  only  six 
flowers  of  Cypripedium.  Passing  and  repassing  in  the  examina- 
tion of  the  slipper-like  flowers  peculiar  to  this  plant,  T  found  in 
one  of  them,  which  half  a  minute  before  was  empty,  an  ATidrena 
prcUerms  which  by  its  violent  agitation  could  be  perceived  at  the 
distance  of  several  feet.  Visibly  disquieted  by  its  imprisonment 
it  tried  at  least  twenty  times  to  climb  up  the  walls  of  the  slipper, 
but  these  are  so  contorted,  and  of  such  a  shape,  that  after  ever}- 
attempt  the  Andrena  slipped  back  again  into  the  flower.  Finally, 
it  retired  to  the  base  of  the  flower  and  pushed  its  head  into  one  of 
the  two  small  apertures  there ;  but  this  being  too  narrow,  it  at- 
tempted to  scale  the  walls  anew,  and  not  succeeding,  ran  back 

conae  upon  orguiB  or  parts  of  organs,  which  reaUy  merit  tbia  appellation,  it  does  not 
Mem  tp  me  applicable  here.  I  ascribed  to  Orchids  an  Ulusorj  spur,  once  perhaps 
honey-bearing,  but  now  dry,  and  I  think  that  is  the  better  view.  It  is  in  fkvor  of  this 
▼lew  that  orchids,  at  least  in  eastern  Liguria.  are  almost  entirely  passed  over  by  insects, 
and  offer  an  incredibly  small  number  of  transformed  poUen-masses  and  fecundated 
ovaries. 
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again  to  the  small  aperture,  and  then  again  climbed  up  with  no 
better  success  than  before.  Then,  after  a  short  pause,  it  ran  with 
greater  impetus  to  one  of  the  small  aperture^  (to  the  left)  and 
using  all  its  strength,  at  length  succeeded  in  pressing  down  the 
lip  and  pushing  its  head,  thorax,  fore  legs,  and  finally  its  whole 
body  through  this  aperture,  and  so  was  again  at  liberty.  In  this 
passage,  its  right  shoulder  rubbed  against  the  anther  overhang- 
ing the  aperture  and  carried  away  a  good  deal  of  the  pollen. 

The  flower  of  Cypripedium,  then,  must  be  considered  as  a  trap 
for  Andrenas  which  enter  it,  allured  by  a  sweet  exhalation,  and  the 
minute  drops  of  honey  exuding  from  the  apices  of  certain  hairs  in 
the  lip.  If  an  Andreua  visits  this  snare  during  the  warmer  hours 
of  the  day,  that  is  to  say,  when  it  possesses  its  maximum  vital 
energy,  it  easily  succeeds  after  a  few  minutes  in  freeing  itself 
from  its  prison,  but  not  without  first  getting  some  pollen  upon  its 
back  which  will  fecundate  the  stigma  of  the  next  fiower  it  visits. 
But  if  it  is  caught  in  the  cool  of  the  evening,  it  must  perforce 
make  up  its  mind  to  take  lodgings  there  for  the  night,  and  be  con- 
tent to  escape  fVom  its  unwelcome  quarters  during  the  warm  hours 
of  the  next  day.* 

If  small  Andrenas  falling  into  this  trap  have  not  strength  enough 
to  push  aside  the  lip  so  as  to  escape  through  the  small  apertures, 

*The  structure  of  the  flowers  of  Cyifripedium  relatively  to  the  mode  in  which  pro- 
miscuous intercourse  is  eifectcd  by  means  of  insects,  has  been  studied,  in  order  of 
time,  by  Charles  Darwin,  Asa  Gray,  by  myself,  and  by  E.  MUller. 

Dai*win  (On  the  Contrivances,  .  .  by  which  .  .  Orchids  are  fertilized  by  Insects)  be- 
lieved at  first  that  the  fecundation  of  the  species  of  this  genus  took  place  by  means  of 
the  proboscis  of  certain  insects  which,  in  being  introduced  by  oue  of  the  two  small 
holes  of  the  sac,  became  covered  with  poUen  which  was  then  communicated  to  the 
stigma. 

Gray  soon  after.  fh>m  an  examination  of  some  American  Cypripedia  concluded  that 
fecundation  was  effected  by  small  insects  entering  the  flower  by  the  laige  opening,  and 
leaving  it  covered  with  pollen  by  the  small  ones. 

In  1806  I  examined  some  exotic  Cypripedia  in  Florence,  and,  though  ignorant  of 
Gray's  observations,  reached  the  same  conclusion  (On  the  arrangements  for  fecund, 
of  anthoc,  plants  1867,  p.  80, 9r2). 

The  next  year  E.  Miiller  (Beobacht.  an  West  falisch.  Orchidera  p.  1-6),  established 
the  truth  of  my  conjectures,  observing  and  describing  the  mode  of  action  of  certain 
andrenas  in  visiting  and  fertilizing  the  flowers  of  C.  Calceoius. 

In  186S  and  1869,  having  had  occasion  to  study  anew  the  flowers  of  some  foreign  Cy- 
pripedia (C  barbatutn  and  others),  I  observed  the  manner  in  which  large  flies  are 
imprisoned  in  them.  It  should  bo  noted  that  not  unftreqnently  in  the  Boboli  botanical 
gardens  the  ovaries  of  Cypripedia  ripen,  without  doubt,  in  consequence  of  the  visits 
and  imprisonment  of  these  flies. 

Ultimately  Darwin  (notes  on  the  fertUization  of  Orchids,  1868,  p.  16  and  17)  cited  the 
observations  made  on  Cypripedium  by  Gray,  myself,  and  MflUer,  fully  admitting  the  re^ 
suits. 
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they  die  with  hunger ;  and  on  the  17th  of  May,  of  this  year  (1869) 
I  saw  two  dead  individuals  of  Andrena  parmda  in  the  flowers  of 
Cypripedium. 

I  here  leave  the  first  part  of  my  subject,  the  application  of  the 
Darwinian  doctrine  to  flowers,  and  pass  to  the  second,  which  is 
the  application  of  the  same  doctrine  to  the  insects  which  visit  the 
flowers. 

As  flowers  are  accommodated  to  the  visits  of  insects,  and  as  the 
meaning  of  the  structure  of  flowers  can  only  be  comprehended  by 
thoroughly  knowing  their  entomological  relations,  so  the  insects 
which  derive  nutriment  from  flowers  are  accommodated  to  them, 
and  the  structure  of  their  bodies  cannot  be  well  understood  except 
in  the  relation  of  adaptation  to  flowers.  And  since,  according  to 
the  Darwinian  doctrine,  the  adaptations  of  insects  to  floral  food 
can  only  be  considered  as  characteristics  slowly  acquired  by  heredi- 
tary descent,  we  are  necessarily  led  to  distinguish  inferior  or 
primitive,  and  superior  or  posthumous  forms.  We  are  thus  led  to 
some  indications  of  a  genealogical  tree  of  the  insects  which  visit 
flowers. 

These  insects  belong  principally  to  three  orders,  the  Hymenop- 
tera,  Diptera  and  Lepidoptera.  The  incentives,  however,  which 
uige  them  to  visit  flowers  are  different  for  each.  The  Lepidoptera 
suck  honey  exclusively ;  the  Diptera  devour  pollen  and  are  in 
the  habit  of  sucking  not  only  honey,  but  any  sort  of  liquid ;  and, 
finally,  the  Hymenoptera  which  visit  flowers,  that  is,  bees,  feed  ex- 
clusively on  honey  and  pollen,  not  only  in  their  perfect  state,  but 
also  as  larvae,  so  that  they  suck  honey,  eat  pollen,  and  collect  both 
for  their  young. 

Of  the  three  orders  cited,  that  of  Lepidoptera  is  the  only  one 
which  i8  composed  of  families  all  of  which  are  adapted  to  floral 
food,  although  only  in  the  perfect  state.  Hence,  it  is  that  their 
buccal  organs  have  a  very  uniform  structure.  The  labrum  and 
mandibles  are  entirely  atrophied;*  the  maxillee  are  transformed 
into  two  tubular  [nearly],  cylindrical  and  spirally  twisted  fila- 
ments which  perform  the  ftinction  of  a  sucking  tube ;  and  at  the 
base  of  these  filaments  are  two  rudimentary  palpi.  The  inferior 
lip  or  labium  is  atrophied,  and  as  a  compensation  its  palpi  are 
greatly  developed. 

-  • 

*  Their  radimeiits  are  readily  seen,  except  in  certain  silk* worm  moths,  in  which  the 
labmm  ig  entirely  atrophied. — Eds.  Naturalist. 
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If  we  turn  from  those  Lepidoptera,  which,  endowed  with  a  long 
proboscis,  hover  without  alighting,  and  suck  honey  fh>m  the  bot- 
tom of  flowers  with  the  longest  tubes,  and  regard  those  which 
are  of  an  inferior  grade  of  adaptation,  we  find  all  possible  grada- 
tions fW>m  a  long  proboscis  to  a  rudimentary  one,  where  the  buc- 
cal parts  are  yet  recognizable  under  the  form  of  small  fleshy 
papillae  equally  unsuited  either  to  bite  or  suck.  According  to  the 
Darwinian  doctrine,  all  Lepidoptera  are  derived  from  a  single 
stock,  and  their  characteristic  spiral  proboscis  must  have  been 
formed  gradually  by  slight  and  innumerable  variations,  which  in 
the  struggle  for  existence,  were  advantageous  to  those  individuals 
in  wliich  they  appeared,  and  were,  therefore,  able  to  accumulate 
and  become  fixed  in  their  posterity  in  accordance  with  the  laws  of 
hereditary  transmission.  Therefore,  as  a  necessary  consequence 
of  this  doctrine,  we  should  expect  to  find  that  the  order  Lepidop- 
tera ofi'ers  in  its  lowest  stage  this  characteristic  of  a  spiral  pro- 
boscis, and  possesses  those  fleshy  protuberances  or  rndimentaiy 
buccal  organs  which  we  see  to-day  possessed  by  not  a  few  of  its 
representatives.  This  conjecture,  strictly  deduced  from  the  Dar- 
winian doctrine,  accords  wonderftiUy  with  the  opinion  of  entomol- 
ogists of  great  authority,  who  admit  that  there  is  the  closest  af- 
finity between  the  Phryganeidae  and  Lepidoptera ;  and  the  Pfaiy- 
ganeidse  have  the  buccal  organs  precisely  in  that  rudimentary  state 
which  we  should  pre-suppose  appropriate  to  the  primordial  race  cm- 
type  of  Lepidoptera.  And,  further,  to  consider  this  afiSnity  of  the 
Phryganeidae  with  butterflies,  Reaumiur  deduced  it  from  general 
considerations  upon  the  analogies  of  the  insects ;  De  Geer  from 
the  analogous  form  of  the  wings,  and  from  the  internal  struc- 
ture of  the  larvae ;  Kirby  from  analogies  in  the  buccal  organs,  and 
Westwood  from  the  habits  of  the  case-bearing  larvae  of  the  genera 
Psyche  and  Tinea,  firom  the  analogous  covering  of  the  wings 
in  the  Phryganeidae  and  some  Papilios,  and  from  the  tibiae  analo- 
gously spinose  in  the  two  groups. 

The  expression,  "cto«6  affinity,**  employed  by  these  entomolo- 
gists is  changed  and  resolved,  in  the  language  of  the  Darwinian 
doctrine,  into  dose  relationship,  and  signifies  that  both  Lepidoptera 
and  Phryganeidae  proceed  A*om  a  single  stock,  which,  both  in  the 
internal  structure  of  its  larvae  and  their  habit  of  dragging  a  sheath 
about  with  them,  in  the  venation  and  covering  of  the  wings,  the 
spinose  character  of  the  tibiae,  the  buccal  organs  reduced  to  fleshy 
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protuberances,  and  in  the  long  antennse,  would  quite  closely  re- 
semble the  Phryganeidse  of  to-day.  The  posterity  of  this  stock 
separated  into  two  pai*t8.  One  of  these  continuing  to  live  either 
in,  or  near  the  water,  diverged  little  from  the  primitive  cus- 
toms, habits  and  forms,  and  came  to  constitute  the  group  of  Phiy- 
ganeidffi.  The  other  accustomed  itself  to  suck  the  honey  of  flow- 
ers, withdrew  itself  little  by  little  from  the  water,  and,  finding 
its  new  diet  entirely  acceptable,  adapted  itself  to  it  completely, 
modifying  the  buccal  organs,  step  by  st^,  by  successive  variations 
always  more  convenient  and  more  in  harmony  with  its  new  mode 
of  lilld,  until  in  this  way  it  gradually  acquired  a  proboscis  suffi- 
ciently long  and  dexterous  to  suck  honey.  It  moreover,  greatly 
developed  its  aesthetic  sense  of  colors,  at  first  in  correspondence 
with  the  lively  coloring  of  the  flowers,  and  then  in  reference  to 
sexual  election.  As  soon  as  the  hairy  system  of  wings  and 
body  began  to  vary,  which  can  happen  the  more  easily  the 
greater  the  surface  of  the  hairs  themselves  becomes,  until  their 
complete  conversion  into  variously  tinted  scales,  the  females 
would  prefer  those  males  which  were  adorned  with  the  liveliest 
colors,  and,  vice  versa,  the  males  would  select  the  most  brilliantly 
adorned  females.* 

*  The  relations  of  colors  and  odors  which  occur  between  flowers  and  their  fertilizers, 
may  to  manj  appear  a  chimerical  product  of  the  imagination.  But  after  a  long  series 
of  observations  I  can  assert  that,  however  unexpected  and  surprising  they  may  be, 
they  are  yet  undeniable  and  real. 

It  is  believed  by  many  that  the  aesthetic  sense  belongs  only  to  the  human  race.  Noth- 
ing is  more  erroneous.  The  sense  of  music  alone,  however  much  it  has  been  and 
perfected  in  birds  through  sexual  selection,  is  beyond  comparison  more  peritetin  man. 
In  the  senses  of  taste  and  smell  man  is,  by  a  singular  coincidence,  like  bees  and  but- 
tetflies.  Sweet  things  please  our  young  not  less  than  bees,  and  the  ancient  poets  des- 
ignated with  the  same  word,  nectar,  the  food  of  the  ^^>ds  and  the  honey  of  bees.  By 
a  no  less  singular  coincidence  the  odors  which  allure  bees  and  butterflies  allure  us  too, 
and  those  which  repel  us  repel  bees.  The  graveolent  flower  of  rue,  which  is  so  exces- 
aLvely  disagreeable  to  us,  although  visited  by  flies,  repels  bees  and  Lepidoptera  al- 
though it  produces  honey. 

As  to  the  SBSthetic  sense  of  colors  and  form,  then,  if  we  speak  the  plain  tnith,  man 
is  inferior  to  many  living  things. 

Passing  in  review  the  most  beautiftil  forms,  and  those  adorned  with  the  most  attrac- 
tire  colors,  we  have  on  one  side  flowers,  and  on  the  other  their  fbrtilizers,  that  is,  birds, 
fllee,  bumming  birds,  NeotarinesB,  lepidoptera,  Bombylii,  Syrphid»  and  some  Cetonln. 

The  most  beautiAil  forms  and  brilliant  tints  in  the  world  are  without  question  those 
of  the  humming  birds.  They  visit  the  most  splendid  and  beautifhl  flowers  on  the 
earth,  and  the  reason  why  the  magnificent  flowers  of  the  tropical  zone  do  not  enter  our 
climate  is  ceitainly  correlative  to  the  causes  which  exclude  fW>m  temperate  and  cold 
countries  the  humming  birds  and  gorgeous  lepidoptera  which  are  peculiar  to  warm 
regions. 

But  not  all  flowers  are  beautbtal;  there  are  some  which  have  livid  and  repulsive 
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As  to  Hies,  it  has  been  until  now  generally  admitted  that  they 
are  exclusively  destined  to  fluid  nutriment.  But  in  the  summer  of 
1867, 1  was  somewhat  surprised  while  observing  in  my  garden  an 
ErUtaUs  tenax  upon  a  flower  of  (Enothera  medm^  to  discover  that 
it  was  eating  the  pollen.  Resting  uix)n  its  middle  and  hind  legs,  it 
thrust  out  its  fleshy  proboscis  like  an  arm,  seized  a  morsel  of 
pollen  with  the  two  valves  which  terminate  the  proboscis,  and  tore 
it  away  from  the  anther.  Since  the  pollen  granules  of  (Enothera 
are  tied  together  by  elastic  threads,  that  bit  of  pollen  torn  from 
the  anther  was  attached  to  others  by  a  band  of  threads,  and  the 
insect,  in  order  to  free  its  mouth  ft'om  that  inconvenient  appen- 
dage began  to  use  its  fore-legs.  Raising  both  together  towards  its 
mouth,  it  seized  between  them  the  cordon  of  threads,  and  rapidly 
rubbing  them  one  against  the  other,  much  as  we  do  in  washing 
our  hands,  succeeded  in  cutting  the  threads  and  clearing  them 
from  its  mouth  and  legs.  Then  it  raised  them  again,  and  seized 
the  two  valves  of  the  proboscis,  thoroughly  cleaning  them  of 
pollen,  and  the  threads  yet  adhering  to  it ;  and  in  about  three 
seconds  this  work  of  cleaning  was  complete.  At  the  same  time 
the  valves  of  the  proboscis,  by  nibbing  against  each  other,  luul 
masticated  the  morsel  of  pollen,  and  had  conveyed  the  single 
granules  into  the  channel  of  the  labium,  whence  they  were  pushed 
into  the  mouth.  It  had  hardly  finished  cleaning  its  proboscis  and 
eating  the  first  mouthful  of  pollen,  when  it  seized  another  portion 
and  repeated  each  and  all  the  operations  I  have  described.  It  was 
so  intent  upon  its  meal,  that  I  was  able  to  observe  it  in  the  closest 
proximity  without  its  manifesting  the  slightest  fear. 

The  quantity  of  pollen  which  an  Eristalis  can  devour  in  this 
way  is  surprising.     Upon  making  a  section  of  one  and  examining 


colors.  Nor  do  all  flowers  emit  a  pleasant  odor,  since  some  have  a  fetid  smell,  or  one 
like  tbat  of  decaying  animal  matter. 

All  the  flowers  which  have  this  (those,  e.  g.,  of  Amm,  Dracancnlns,  of  the  Stapelis. 
of  some  American  Aristolochiae,  of  the  RaffleslsD,  Sapriae,  Brngmansis,  Sapranthne, 
etc.)  have  without  exception  livid  colors,  and,  lilce  the  skins  of  some  serpents,  are 
speckled  with  dark-purple  and  yellowish-black  spots.  Now  all  these  flowery  are  fer- 
tilized exclnsively  by  the  flies  which  {eed  upon  dead  animals  {Sarcopkaga  camaria, 
Mutca  romitoriat  and  the  like). 

The  flowers  of  the  Ceropegiie,  one  Ariitoloehia,  Atarum,  and  AmbroHnia  BatHi^  are 
fecundated  exclusively  by  gnats  (Phora,  Geratopogon,  Cecydomya,  Osolnis,  etc.).  All 
these  have  a  generally  livid  Unt  speckled  or  striped  with  dark-pnrpUsh  spots,  and  a 
putrid  odor,  for  the  most  part  like  that  of  urine.  • 

These  few  instances  suffice  to  give  an  idea  of  the  wonderful  relations  which  ooenr 
between  flowers  and  their  flBrtiUzing  agents  with  reHsrance  to  colors  and  odors. 
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the  stomach,  it  appeared  very  large  and  was  fVill  of  a  yellow  sab- 
stance  which  consisted  of  hundreds  of  thousands  of  pollen-grains. 
I  liaye  had  since  then  many  opportanities  to  observe  this  eating  of 
pollen,  not  only  in  all  the  species  of  Eristalis,  but  also  in  the 
genera  Khingia,  Syrphus,  Volucella  and  Scatophaga.  This  chew- 
ing of  pollen  alternates  with  sucking  honey  if  the  flowers  have 
any,  and  I  am  of  the  opinion  that  the  singular  structure  of  the 
proboscis  of  flies  cannot  be  flilly  explained  without  taking  into 
account  its  double  ftinction  of  sucking  honey  and  eating  pollen. 
In  the  Tipularitt  and  also  in  those  flies  which  do  not  eat  pollen  but 
live  exclusively  upon  juices,  for  instance,  Bombylius,  the  two 
valves  of  the  proboscis  serve  no  other  purpose  than  to  protect 
and  guide  the  sucking  tubes,  but  in  the  flies  which  devour  pollen 
besides  this  faction  there  is  also  that  of  grinding  the  pollen,  for 
which  they  have  special  adaptations,  for  the  margins  of  the  two 
valves  at  the  point  of  union  are  transversely  dentate  with  fine  and 
parallel  bands  of  chitine.  Probably  the  greater  or  less  distance 
of  these  bands  in  different  species  is  related  to  the  different  size  of 
the  pollen  upon  which  they  feed. 

Since  the  proboscis  of  the  Tipularias  often  possesses  one  simple 
function  and  has  in  accordance  with  that  a  very  simple  organiza- 
tion, we  may  consider  these  Tipulariee  as  the  most  ancient  branch 
of  the  stock  from  which  Diptera  are  derived.  A  fact  casually  dis- 
covered by  me  and  of  which  I  find  no  mention  hitherto,  seems  to 
me  of  great  importance  in  the  systematic  disposition  of  this  order. 
In  the  spring  of  1868,  while  engaged  in  examining  the  head  of  a 
gnat,  with  a  view  to  ascertain  whether  or  not  the  valves  of  its 
proboscis  had  the  transverse  bands  of  chitine,  I  was  surprised  to 
discover  that  the  proboscis  and  palpi  were  clothed  with  scales  en- 
tirely like  those  of  butterflies. 

1  find  no  mention  of  this  important  fact  in  the  special  works 
of  Meigen  and  Schiner  which  are  in  my  possession.  Meigen 
simply  points  out  that  in  Culex,  Anopheles,  and  Corethra,  scaly 
productions  are  observed  on  the  venation  of  the  wings,  and  he 
figures  some  of  them  which,  however,  being  quite  narrow  and 
with  two  sharp  points,  have  no  analogy  with  real  lepidopterous 
scales.  The  gnat-scales  observed  by  me  and  figured  accurately 
(fig.  73)  closely  resemble  the  most  characteristic  lepidopterous 
scales.  They  suddenly  dilate  from  a  short  and  narrow  peduncle 
to  a  large  seutifonn  sorfaee  which  is  traversed  longitudinally 
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by  a  few  parallel  ri<^eB  between  which,  when  more  highly  mag- 
nified, transverse  wavy  lines,  very  fine  and  numerous,  are  aeen. 
The  only  difference  which  these  scales  present  compared  with 
those  of  butterflies  is,  that  in  the  former  the  transverse  lines  are 
not  so  fine,  so  regular,  nor  so  regularly  distributed  over  the  whole 
surface ;  also  these  lines  are  entirely  wanting  upon  the  scales  of 
some  species  of  Tipulariee.  Finally,  while  the  real  lepidopterous 
scales  ore  always  deeply  crenate  at  their  truncated  extremity,  the 
scales  of  goats  are  not ;  and  their  truncated  extremity  terminates 
in  a  very  fine  margin,  fVom  which  the  points  of  tiie  longitudinal 
ribs  sometimes  project. 

Flg.TS. 


Soalea  at  tiro  ipeoisi  of  ChIiz. 

Settles  af  the  veins  of  Uie  wluga. 
"      "    "    nutrglDi  of  the  wiuga. 


id  pBlpi. 

"         of  the  BeccDd  ipeclee  of  Cula. 
■e  paitt]r  dark  and  opaque,  putl;  oolored  ud  trsDipwenl.    Jl  i>  in 
I  freqaentlr  appear.    All  the  tIpireB  ore  mogniled 


I  have  examined  several  species  of  gn&ts  and  have  found  the 
proboscis,  palpi,  legs  and  abdomen  clothed  with  scales  of  the  same 
sort,  while  the  thorax  and  the  veins  of  the  wings  had  forms  in- 
termediate between  hairs  and  scales.  I  observed  this  in  a  mag* 
uificent  Tipula  from  Brazil  given  to  me  by  my  brother  FriU. 
Besides  this  it  had  as  a  particular  ornament  a  long  tassel  of  scales 
upon  its  legs. 

The  presence  of  these  scales  upon  the  Tipularis  shows  that 
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there  is  a  close  relationship  between  them  and  Lepidoptera,  a  rela- 
tionship which  is  flirther  attested  by  the  lepidopterous  appearance 
of  the  genus  Psychoda,  the  tipulaceous  habits  of  Pterophorus,  the 
similar  venation  of  the  wings  in  many  Tipulariee  (Limnobia,  Cten- 
ophora,)  and  the  Fhryganeidse,  the  aquatic  habitat  of  the  larvse 
of  the  Tipulae,  and,  finally  the  circumstance  that  it  is  far  easier  to 
deduce  morphologically  the  proboscis  of  the  Tipulse  from  the  buc- 
cal organs  of  the  Phyganeidse  than  from  those  of  any  other  order 
of  insects. 

Therefore,  according  to  my  opinion,  the  stock  or  kindred  com- 
mon to  the  Diptera,  Lepidoptera,  and  Phryganeldse,  in  its  manner 
of  life,  and  the  structure  of  its  body  would  be  very  closely  allied  to 
the  Phryganeldse  of  to-day,  living  in  water  in  the  form  of  sheath- 
bearing  larvse,  and  in  the  perfect  state  remaining  in  the  vicinity  of 
the  water.  Its  posterity  divided  at  first  into  two  branches,  to  wit, 
the  conservcUive  one  par  excellence^  of  the  Phryganeidae,  which  con- 
tinuing in  the  same  mode  of  life  as  its  ancestors,  has  undergone 
very  few  variations ;  and  the  branch  of  those  insects  which  suck 
the  honey  of  flowers,  which  have  gradually  removed  from  their 
aquatic  abode,  have  developed  by  natural  selection  the  sense  of 
colors,  and  acquired  through  sexual  selection  a  squamose  cover- 
ing. This  second  branch  again  divided  into  two,  one  of  which 
accustomed  itself  to  feed  exclusively  upon  the  honey  of  flowers 
and  produced  Lepidoptera ;  while  the  other,  less  exclusive  in  its 
tastes  adapted  itself  to  imbibe  all  sorts  of  fluids  as  well  as  to 
pierce  the  more  tender  tissues,  and  produced  the  TipulariaB.  One 
part  of  these  besides  sucking  difiierent  juices,  grew  accustomed  to 
eating  pollen  and  thus  little  by  little  the  proboscis  of  the  Tipnlee 
was  transmuted  by  natural  selection  into  that  of  flies  equally  well 
adapted  to  suck  honey  or  eat  pollen. 

The  Hymenoptera  which  visit  flowers,  the  bees,  being  given 
exclusively  to  floral  food  not  only  in  the  perfect  state  but  also 
while  larvffi,  present  the  greatest  possible  variety  of  adaptation. 
Starting  from  the  mouth  of  the  fossorial  Hymenoptera  adapted 
only  to  bite  and  provided  with  a  very  short  tongue,  we  arrive, 
through  numerous  transitions,  to  the  highly  developed  proboscis  of 
the  Anthophoree  and  Bombi  which  can  extrude  their  tongue  to  a 
length  equal  to  that  of  their  body,  and  then  coiling  it  up,  draw  it 
back  again  into  its  cavity  so  as  to  give  free  play  to  the  action  of 
the  mandibles.     Furthermore,  in  different  ways,  according  to  the 
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different  species,  this  or  that  part  of  the  body  has  undergone 
special  adaptations  so  as  to  be  able  to  collect  pollen  with  greater 
ease  and  in  greater  abundance.  A  sure  criterion  by  which  to  com- 
prehend these  differences  thoroughly  as  well  as  to  estimate  cor- 
rectly the  different  grades  of  affinity  between  forms  so  varied,  can 
be  given  only  by  the  Darwinian  doctrine.  But  we  have  no  space 
to  particularize. 

We  will  conclude  by  discussing  some  objections  which  can  be 
urged  against  the  explanations  of  facts,  and  against  the  general 
principles  advanced  in  this  discourse. 

It  may  be  asked,  what  advantage  can  flowers  and  insects  derive 
ft'om  having  elongated  respectively  the  melliferous  tube  and  the 
proboscis  instead  of  having  them  remain  of  a  constant  length?  I 
answer  that  in  order  to  comprehend  the  advantage  of  this  elonga- 
tion, it  is  necessary  to  consider  in  one  view  the  benefits  and  the 
ii\juries  which  different  tribes  of  insects  bring  to  plants.  The  Lep- 
idoptera  are  the  only  insects  which,  while  aiding  the  plants  by 
transferring  pollen  fVom  one  flower  to  another,  do  not  cause  injuiy 
by  devouring  the  pollen.  Therefore  a  plant  which  has  modified  its 
flowers  so  as  to  exclude  bees  and  flies  while  admitting  Lepidop- 
tera,  has  obtained  a  signal  advantage. 

Suppose  a  plant  develops  a  floral  tube  longer  than  usual  so  that 
the  honey  remains  at  a  lower  level ;  this  variation  will  be  an  ad- 
vantage for  that  tribe  of  insects  which  lives  ^on  honey  alone  and 
can  therefore  adapt  itself  more  diligently  to  this  variation.  The 
advantage  in  this  case  is  for  the  Lepidoptera  and  will  last  until  the 
proboscis  of  certain  bees  and  flies  equals  that  of  the  Lepidoptera. 
When  this  equalization  has  been  completed,  a  farther  elongation 
of  the  floral  tube  will  be  UBetal  to  the  plant,  which  will  immediately 
be  followed  by  a  corresponding  elongation  of  the  proboscis  of  the 
Lepidoptera,  and  so  on.  In  this  way,  by  means  of  the  rivalry  be- 
tween the  Lepidoptera,  bees,  and  flies,  the  fact  that  the  Lepidoptera 
do  not  consume  pollen  and  can  sooner  adapt  their  proboscis  to  the 
variations  of  the  flowers  than  their  rivals  cooperating,  a  gradual 
augmentation  in  the  length  of  the  tubes  and  spurs  of  flowers  would 
become  established,  followed  by  a  proportional  elongation  of  the 
proboscis,  concomitant  in  the  Lepidoptera,  later  in  bees  and  last  of 
all  in  flies.  It  may  be  well  to  give  in  this  place  the  measure  of  the 
longest  proboscides  of  some  of  the  Lepidoptera,  bees  and  flies  of 
our  country. 
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Among  flies  the  prpboscis  of  Bombylius  discolor  is  10  millime- 
tres long ;  that  of  Rhingia  rostrata  f^om  11  to  12  "^  ;  among  bees 
that  of  Bombus  hortorum  is  21  "^^  and  that  of  ArUhophora  pUipes 
25™"* ;  the  proboscis  of  Sphinx  Elpinor  among  the  Lepidoptera  is 
from  20  to  24  "«•  long,  that  of  Sphinx  pinastri  from  28  to  32  ""•, 
and  that  of  Sphinx  ligustri  from  37  to  42  """*  But  the  longest 
proboscis  is  that  of  Sphinx  convolvtUi  which  is  from  70  to  80  ""*. 
This  exceptional  size  led  me  to  infer  that  Sphinx  convolvtdi  may 
have  acquired  its  long  proboscis  by  competition  with  the  flies  and 
bees  with  a  long  proboscis  inhabiting  warm  climates.  This  con- 
jecture is  confirmed  by  information  as  to  the  geographical  distri- 
bution of  Sphinx  convolvuli  afforded  me  by  Dr.  Speyer. 

In  order  to  eliminate  the  visits  of  bees  and  flies  which  prey 
upon  pollen  and  permit  only  those  of  Lepidoptera,  a  variation  still 
more  advantageous  than  the  elongation  of  the  melliferous  tube  is 
manifestly  that  of  flowering  at  night.  And  this  is  precisely  what 
many  plants  do,  which  keep  their  flowers  closed  during  the  day  and 
open  them  in  the  evening  when  with  the  disappearance  of  the  sun 
the  activity  of  bees  and  flies  is  entirely  destroyed.  It  is  in  the 
hours  of  the  evening  and  night  that  the  flowers  of  such  plants  by 
the  brilliancy  of  their  colors  and  the  pungency  of  their  odors  at- 
tract sphinxes  and  other  moths,  showing  in  an  eloquent  way  how 
advantageous  to  themselves  is  the  preference  they  show  for 
the  visits  of  insects  which  are  only  useflil  to  those  of  insects  which 
are  at  the  same  time  usefhl  and  hurtAil.  But  it  will  be  said ;  why 
cannot  bees  and  flies  as  well  as  Lepidoptera  adapt  themselves  pari 
pct89u  to  the  noctifloral  variations  of  plants?  It  is  not  difficult  to 
see  why.  I<«epidoptera  feed  only  upon  honey,  and  hence  are  obliged 
to  follow  pan  pctssu  the  variations  of  the  plants  which  nourish  them 
with  analogous  variations  on  their  part.  Flies,  however,  do  not 
live  exclusively  upon  honey,  but  suck  by  instinct  any  sort  of  liquid, 
and  bees  after  collecting  honey  and  pollen  have  to  make  compli- 
cated manipulations  in  the  hive.  Whence  it  is  plain  why  Lepidop- 
tera only  and  not  bees  and  flies  as  well,  can  acquire  nocturnal 
habits,  and  adapt  themselves  to  night-flowering  plants.* 


*  However  ingenious  and  sednctive  may  be  tiie  theory  here  developed  by  tiie  author 
to  explain  the  genesis  of  evening  or  nocturnal  flowers,  and  of  flowers  with  a  long, 
honey-bearing  tube,  it  nevertheless  seems  contradicted  by  a  muititnde  of  flicts  col- 
lected  by  me,  and  by  arguments  which  I  here  briefly  subjoin. 

The  whole  theory  of  the  author  reposes  upon  the  fkict  that  Lepidoptera  do  not  feed 
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There  is  yet  a  general  objection  which  can  be  advanced  against 
the  application  of  the  Darwinian  doctrine  to  flowers  and  insects. 
Even  conceding,  it  may  be  said,  that  this  doctrine  can  be  applied 
to. all  the  phenomena  of  the  organized  world,  and  that  in  many 
points  its  a  priori  deductions  are  confirmed  a  posteriori  by  obser- 
vation, it  does  not  follow  from  that  that  it  should  be  preferred  to 
the  teleological  mode  of  view  which  explains  every  property  of 
organisms  as  created  with  a  view  to  the  well-being  of  a  given  indi- 
vidual or  of  other  individuals  as  well. 

upon  the  pollen,  aad  that  their  visits  are  consequently  of  greater  utility  to  plants  ttian 
those  of  bees  and  flies. 

If  the  theory  is  in  harmony  with  truth  the  following  phemonena  would  neceasarQy  be 
verified. 

First,  the  flowers  fecundated  exclusively  byLepidoptera,  that  is,  evening  or  noctotnal 
flowers,  as  contrasted  with  flowers  fecundated  by  bees  or  flies,  would  conataBtly  mani- 
fest a  considerable  saving  in  the  production  of  pollen.  Let  us  see  if  this  saving  takes 
place  in  the  conspicuous  examples  of  night-flowering  plants.  MinMHa  jaiapa  and  M. 
Umgifiara  for  every  ovule  to  be  fertilized  ottox  not  less  than  five  anthers  fbmiahed  with 
numerous  pollen-grains.  (Enothera  Hennit^  ftimished  witii  eight  large  anthers,  offers 
to  the  proboscis  of  the  Lepidoptera  festoons  of  pollen,  the  greater  part  of  which  is  of  use 
neither  to  the  insects  nor  the  plant.  Cer«u»  grandifiorM  has  an  excessively  large  num- 
ber of  stamens  and  consequently  of  poUen.  Striking  a  mean  of  these  and  other  lepi- 
dopterophilous  flowers  and  comparing  it  with  a  mean  of  melittophilous  flowers  it  must 
be  admitted  that  there  is  not  the  least  appearance  of  polten-saving  in  the  former. 

Secondly,  the  flowers  with  long  tubes,  or  those  fBrtilised  prytrdMy  by  Lepidoptera  or 
Trochili,  if  the  author's  theory  is  true,  would  constantly  harbor  the  anthers  within  the 
tube  so  as  to  withdraw  them  Arom  the  depredation  of  bees  and  flies.  Now  this  is  pre- 
cisely what  does  not  occur  in  the  great  minority  of  such  flowers,  the  anthers  of  which 
protrude  beyond  the  tube,  evidently  to  make  bees  and  flies,  as  well  as  lepidoptera,  con- 
tribute to  the  transfer  of  pollen.  This  form  of  flowers,  which  can  be  said  to  be  abso- 
lutely wanting  to  the  flora  of  Europe,  is,  however,  frequent  in  tropical  plants. 

Thirdly,  if  the  theory  In  question  is  true,  plants  with  flowers  exclusively  lepidoptero- 
philous  would  take,  or  would  tend  to  take,  the  advantage  over  plants  with  exclusively 
melittophilous  or  myophilous  flowers.  But  precisely  the  opposite  of  this  is  true,  and, 
limiting  myself  to  European  flora,  while  not  more  than  flrom  ten  to  twenty  species  are 
exclusively  lepidopterophilous  (species  of  Pancratium,  Calyttegia,  some  Caryophylla- 
ceie,  and  the  like),  the  exclusively  myophilous  species  are  numerous  (almost  aU  the 
Umbelliferse,  Rhammacese,  Aristolochiaceie,  Euphorbiacese,  Celastrineie,  etc.),  and 
roost  numerous  of  all  are  those  which  are  exclusively  melittophilous,  that  is,  aU  the 
Leguminosae  and  the  greater  part  of  the  Labiatie,  Personatse,  Borraginee,  Cynaroe^h- 
alse,  Lactucse,  etc. 

From  aU  this  we  conclude  that  tiie  theory  of  the  author  of  the  genesis  of  lepidoptero- 
philous flowers,  although  ingenious,  does  not  seem  admissible.  I  am  as  profoundly 
pursuaded  as  Erm.  MUUer  that  both  the  possession  of  long,  honey-bearing  tubes,  and 
ttie  habit  of  flowering  at  night  in  plants,  stand  in  a  causal  relation  with  the  Lepidoptera 
and  their  proboscis ;  but  not  that  the  reason  of  this  reciprocal  adaptation  only  has  to 
do  with  the  greater  or  less  depredation  of  pollen  on  the  part  of  the  Inseets;  since  it 
must  be  referred  to  other  contingencies. 

It  would  seem  opportune  to  state  the  result  of  the  studies  I  have  made  with  a  view  to 
elucidate  the  genesis  of  lepidopterophilous  flowers;  but  as  this  special  theme  is  con- 
nected with  the  whole  theory  touching  the  genesis  of  anemophilous,  oxnithophilous. 
melittophilous,  etc.,  flowers,  I  am  constrained  to  refer  to  my  other  writings,  as  there  is 
no  space  here  to  enlarge. 
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Without  stopping  to  mention  that  every  teleological  explana- 
tion involves  an  absurdity  inasmuch  as  it  suppi*esses  in  the  order 
of  the  phenomena  the  bond  between  cause  and  effect,  I  will  here 
briefly  adduce  some  facts  which  render  the  acceptance  of  the 
doctrine  of  final  causes  impossible.  I  have  already  touched  upon 
the  errors  into  which  Sprengel  fell  in  thinking  that  the  arrange- 
ments in  flowers  were  so  disposed  for  t)ie  benefit  of  insects.  Nor 
can  a  single  example  be  adduced  of  a  living  being  whose  proper- 
ties are  advantageous  to  other  species  and  not  to  its  own. 

The  other  supposition  then,  that  every  property  of  individuals 
has  been  created  for  their  well-being,  in  the  greater  number  of  in- 
stances answers  as  well  for  the  interpretation  of  phenomena  as 
the  Darwinian  system.  But  there  are  cases  in  which  it  does  not 
answer  at  all.  The  abortive  stamens  and  the  anthers  without 
pollen  in  some  flowers  of  Glechoma,  Thymus,  and  other  polyga- 
mous Labiatse,  the  tibise  of  Apathus  dilated  like  those  of  Bom- 
bus,  although  the  former  do  not  collect  pollen,  the  retrorse  teeth 
of  the  sting  of  bees  which  cause  the  death  of  those  insects  if 
they  use  it,  are  a  few  examples  drawn  from  an  inexhaustible  mine 
of  facts,  all  easily  explained  by  the  Darwinian  doctrine,  and  in- 
explicable by  the  teleological. 

All  the  numerous  instances  where  the  functions  and  conditions 
of  life  have  been  changed  in  such  a  way  that  many  of  the  inher- 
ited properties  become  of  no  use  or  even  injurious,  offer  an  insol- 
uble difilculty  to  the  teleological  doctrine,  while  they  are  in  f\ill 
harmony  with  the  Darwinian  theory.* 

*  I  mast  here,  aa  always,  declare  myself  a  teleologist  and  vitaUst.  Now  teleology  and 
Titalism,  fkr  from  being  Tanqaished  by  the  Darwinian  doctrine,  find  in  it  their  most 
solid  support.  What  do  teleology  and  vitalism  mean  ?  They  mean  that  we  believe 
that  there  is  in  aU  living  things  an  innate,  specific  principle,  intelligent,  tree  and 
teleological.  This  principle  is  the  hidden  cause  of  the  variability  of  organized  beings, 
as  well  as  the  wonderAil  harmonies  which  have  been  established  between  one  being 
and  another. 

Every  man  is  conscious  of  proposing  continually  a  determinate  end  for  his  actions 
and  of  seeMng  the  best  means  for  attaining  it.  Therefore,  every  man  is  tree  and  tele- 
ological; and  every  man  has  the  profoundest  conviction  of  this  fact,  nor  can  all  the 
sophisma  of  the  materialists  of  the  present  day  against  human  liberty  stand  against 
the  verdict  of  consciousness.  And  if  man  is  teleological  and  ft-ee,  how  can  other  living 
things,  each  in  its  proper  sphere,  which  are  united  to  him  by  a  more  or  less  remote 
relationship,  not  likewise  be  tree  ? 

Han  and  other  living  beings  vary  because  they  are  free,  and  are  flree  because,  if  they 
had  not  varied  they  could  not  have  been  ftree;  if  they  had  not  been  free,  they  could  not 
have  varied.  Liberty  and  variability  are  inseparably  conjoined.  The  different  worlds, 
stones,  and  crystals  obey  fixed,  Indeclinable,  mathematical  laws.  Therefore  they  do 
not  vary.   They  are  not  free  because  they  do  not  vary,  and  do  not  vary  because  they 
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Ordinabily  it  is  hardly  worth  while  to  make  a  separate  article 
for  a  single  new  species  of  plant,  even  when  discovered  in  a  dis- 
trict in  which  a  new  flowering  plant  is  unexpected.  But  the  spe- 
cies of  Erythronium  are  so  few,  and  the  present  one  is  so  peculiar, 
and  its  habitat  so  closely  bordering  the  region  included  in  my 
Manual  of  the  Botany  of  the  Northern  United  States,  that  I  need 
not  apologize  for  bringing  it  at  once  to  notice. 

The  specimens  before  me,  accompanied  by  a  colored  drawing, 
are  just  received  from  Miss  S.  P.  Darlington  (a  daughter  of  the 
late  Dr.  Darlington,  long  the  Nestor  of  American  botanists  and 
one  of  the  best  of  men),  and 'were  collected  at  Faribault,  Minne- 
sota, by  Mrs.  Mary  B.  Hedges,  the  teacher  of  Botany  in  St. 
Mary's  Hall,  a  school  of  which  Miss  Darlington  is  Principal. 

The  flower  is  much  smaller  than  that  of  any  other  known  spe^ 
cies,  being  barely  half  an  inch  long ;  and  its  color,  a  bright  pink 
or  rose,  like  that  of  the  European  E.  Dens-Cania^  reflects  the 
meaning  of  the  generic  name  (viz.  red),  which  is  lost  to  us  in  our 
two  familiar  Adder-tongues,  one  with  yellow,  the  other  with  white, 
blossoms.  The  most  singular  peculiarity  of  the  new  species  is 
found  in  the  way  in  which  the  bulb  propagates.  In  E.  Denih(Janis 
new  bulbs  are  produced  directly  from  the  side  of  the  old  one,  on 
wliich  they  are  sessile,  so  that  the  plant  as  it  multiplies  forms 
close  clumps.  In  our  E,  Americanum  long  and  slender  ofishoots, 
or  subterranean  runners,  proceed  from  the  base  of  the  parent  bulb 
and  develop  the  new  bulb  at  their  distant  apex.  Our  Western  E, 
oUbidum  does  not  diflTer  in  this  respect.  In  the  new  species  an  off- 
shoot springs  from  the  ascending  slender  stem,  or  subterranean 
sheathed  portion  of  the  scape  (which  is  conmionly  five  or  six  inches 
long),  remote  from  the  parent  bulb,  usually  about  mid-way  be- 

are  Dot  tne.  IiiTariability  and  necessity  are  inseparably  united.  Opposed  to  worlds, 
crystals,  and  all  inanimate  matter,  which  is  neither  ftee  nor  Tariable,  there  appears  a 
phalanx  of  beings  both  tree  and  variable.  It  is,  then,  perfectly  logical  to  presuppose 
in  these  last  a  principle  peculiar  to  them  and  tui  generis,  the  animistic  principle,  and 
it  is  entirely  illogical  to  deny  it. 

Thus  we  see  how  Teleology  extends  the  hand  to  Darwinism,  and  both  doctrines,  iUus- 
trating  and  supplementing  reciprocaUy,  mutually  support  each  other. 
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tween  it  and  the  bases  or  apparent  insertion  of  the  pair  of  leaves : 
this  lateral  offshoot  grows  downward,  sometimes  lengthening  as 
in  the  foregoing  species,  sometimes  remaining  short,  and  its  a{iex 
dilates  into  the  new  bulb. 

This  peculiarity  was  noticed  by  Mrs.  Hedges,  the  discoverer  of 
this  interesting  plant,  to  whom  great  credit  is  due.  Most  lady 
botanists  are  content  with  what  appears  above  the  surface;  but 
she  went  to  the  root  of  the  matter  at  once.  I  learn  that  E»  albU 
dum  abounds  in  the  same  locality.  E,  Americanum  is  also  found 
in  the  region,  but  is  scarce. 

It  is  not  easy  to  find  or  ftrame  a  specific  name  which  will  clearly 
express  the  most  remarkable  characteristic  of  this  new  species. 
But  I  will  venture  to  name  it 

Ebtthbonium  PROPULLAiTB.^E.  Bcapo  iiiAra  folia  pullolante;  IbliiB  oblongo-lan- 
ceoIatiB  aoominatis  pamm  maoulatiB;  perianthio  roseo-pnrpureo  (semipoUicari),  seg- 
mentis  acutis  baai  Inteo  ttnotis  onmino  planis  (neo  oalloso-dentatis  neo  Boloatis); 
antheris  oblongis;  stylo  fere  equabili  integsirimo ;  stigmate  parro  viz  tridentato; 
oynlis  in  loculis  4-6. 

Scape  bnlblferons  Arom  its  sheathed  portion  below  the  developed  leaves;  these 
oblong-lanceolate,  acaminate,  slightly  mottled;  perianth  rose-pnrple  or  pink  (half  an 
inch  long) ;  the  segments  acute,  aU  with  a  yellow  spot  but  plane  at  the  base,  the  inner 
like  the  outer  destitute  of  either  groove  or  tooth*like  appendages,  but  a  little  more 
narrowed  at  base;  anthers  merely  oblong;  style  hardly  at  all  narrowed  downward, 
entire,  the  small  stigma  even  barely  three-lobed;  ovules  fbw  (i-6)  in  each  ceU. 


Explanation  of  Figure  74. 

a.  Flowering  plant,  Just  producing  offset  fix>m  the  side  of  the  slender  stem  or  scape. 

b.  Lower  part  of  a  small  plant  out  of  flower,  with  slender,  stolon-like  offset  enlarging  at 

the  apex  into  a  bulb. 

c.  Lower  part  of  a  larger  plant,  with  bulb  formed  without  elongation  of  stalk. 
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Geological  Survey  of  Illinois.  *  —  This  splendid  volume  is  a 
fit  successor  to  the  three  preceding,  and  in  every  way  a  credit  to 
the  great  state  that  has  so  liberally  provided  means  for  Mr.  Wor- 
then  to  lay  the  results  of  his  labors,  and  those  of  his  efficient  corps 
of  assistants,  before  the  world. 


*Vol.  iv.    Geology  and  Paleontology.    A.  H.  Worthen,  Director.    Imperial  8vo,  pp. 
506,  81  Plates.    By  authority  of  the  State  of  Illinois,  1870. 
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The  geological  survey  of  Illinois  was  inaugurated  by  vote  of 
the  Legislature  in  1851,  and  was  continued  for  several  years  with- 
out any  very  important  results  having  been  made  public.  Soon 
afterwards  a  strong  opposition  was  made  to  the  survey,  but  thanks 
to  the  stand  taken  by  the  Hon.  Richard  Yates,  at  the  time  Govern- 
or of  the  state,  a  bill  discontinuing  the  survey  was  vetoed,  and 
in  1858,  Mr.  Worthen  was  appointed  by  Governor  Bissell  as  State 
Geologist,  and  from  that  date  the  survey  has  had  the  continued 
and  liberal  support  of  enlightened  legislators,  Mr.  Worthen  being 
thus  enabled  to  fhrnish  a  series  of  volumes  that  will  rank  second 
only  to  those  of  the  New  York  survey,  which  has  been  contin- 
ued for  so  many  years,  and  has  embraced  the  kindred  departments 
of  2jOology  and  Botany.  May  we  not  hope  that  Illinois  will 
also  continue  her  survey  until  not  only  her  geology  and  palae- 
ontology are  thoroughly  reported  on,  but  her  Zoology  and  Botany 
as  well,  and  a  State  Museum  established  that  will  have  .within 
its  walls  a  complete  representation  of  the  Natural  History  of 
the  state.  Alas  that  the  building  for  such  a  museum  was  delayed 
a  moment  after  Mr.  Worthen  had  called  attention  to  its  necessitj'- 
in  his  first  report,  for  his  fears  have  proved  true,  and  the  fine 
museum  of  geology  and  palaeontology  which  had  been  brought  to- 
gether by  the  survey  has  been,  since  the  publication  of  the  last 
volume,  subjected  to  the  fate  that  sooner  or  later  seems  to  be  the 
destiny  of  all  museums  not  placed  in  fire  proof  buildings. 

The  first  volume  of  this  survey  was  published  in  1866  and  con- 
tains a  general  account  of  the  geology  of  the  state. 

The  second  volume,  published  in  the  same  year,  is  devoted  to 
the  palaeontology,  and  has  fifty  plates  on  which  are  figured  several 
hundred  species  of  fossils.  Especially  important  is  this  volume 
to  the  student  of  the  fossil  fishes  and  plants  of  our  Coal  Measures, 
in  which  the  strata  in  Illinois  are  most  remarkably  rich. 

The  third  volume  of  the  survey,  published  in  1868,  contains  a 
continuation  of  the  detailed  geology  of  portions  of  the  state,  and 
description  of  many  more  fossils,  illustrated  by  twenty  plates  and 
many  cuts. 

The  fourth  volume,  published  late  in  1870,  contains  first  a  con- 
tinuation of  the  special  geology  of  thirty-three  of  the  counties  in 
the  state,  by  the  Director  of  the  survey  and  his  assistants,  Messrs. 
Bannister,  Bradley  and  Green ;  and  secondly,  the  continuation  of 
the  palaeontology  of  the  state,  in  two  sections ;  first,  the  fishes  by 
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Pf of.  J.  S.  Newberry  and  Mr.  Worthen,  second,  the  plants  by  Prof. 
L.  Lesquerenx. 

In  the  2d  volame  of  the  survey,  Messrs.  Newberry  and  Worthen 
described  and  figured  one  hundred  and  eighteen  species  of  fossil 
fishes,  and  in  this  present  volume  they  add  descriptions  and  figures 
of  thirty-two  new  species  and  four  new  genera,  ^^  embracing  some 
of  the  most  remarkable  forms  yet  found  in  the  Carboniferous  Sys* 
tem"  while  investigation  is  being  continued  on  a  mass  of  speci- 
mens that  will  probably  ''  add  at  least  fifty  or  sixty  more  species 
to  the  list,"  making  a  total  of  over  two  hundred  species  of  fishes 
from  the  Carboniferous  System  alone,  ^'  showing  that  the  western 
localities  of  Coal  Measures  and  Lower  Carboniferous  limestone 
strata,  are  far  more  productive  in  this  interesting  group  of  fossils 
than  any  other  portion  of  the  earth's  surface  hitherto  explored." 

In  Prof.  Lesquereux's  report  on  the  fossil  plants,  after  describ- 
ing the  species  that  have  been  discovered  since  the  publication  of 
the  second  volume  of  the  survey,  and  giving  a  systematic  table 
of  two  hundred  and  fifty-six  species  of  fossil  plants  from  the  Coal 
Measures  of  Illinois,  he  states  that  the  list  of  species  ^'  is  more 
than  double  that  given  in  the  second  volume,  and  that  of  the  re- 
cently discovered  species,  seventy-nine  are  considered  as  new,  and 
forty,  though  known  already  from  Europe,  had  not  been  rec(^- 
nized  before  fi*om  our  American  Coal  Measures." 

Prof.  Lesquerenx,  in  concluding  his  report  on  the  plants,  gives  a 
very  interesting  account  of  the  "Mode  of  Preservation  of  Vegeta- 
ble Remains  in  our  American  Coal  Measures"  which  is  of  such 
general  interest  that  we  shall  reprint  it  in  fliU  in  the  Naturalist. 

He  also  devotes  a  number  of  pages  to  "  The  Flora  of  the  Car- 
boniferous Measures  of  Illinois,  considered  in  some  of  its  affin- 
ities" and  to  "The  Stratigraphical  and  Greographical  Distribution 
of  the  Fossil  Plants  of  the  Coal  Measures." 

The  thirty-one  plates  illustrating  the  palaeontological  portion  of 
the  volume  are  engraved  in  a  veiy  superior  manner  by  the  Wes- 
tern Engraving  Company,  A'om  drawings  made  by  Prof.  Lesque- 
renx, Prof.  Newberry  and  Mr.  C.  K.  Worthen,  and  the  whole  exe- 
cution of  the  volume  is  most  creditable  in  all  its  departments. 

From  the  letter  of  the  Director  of  the  survey,  transmitting  the 
manuscript  to  the  Governor  for  publication,  we  obtain  the  gratify- 
ing intelligence  that  the  manuscript  for  the  fifth  volume  is  ready 
for  the  printer,  and  the  plates  for  the  engraver;   and  that  the 
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materials  for  the  sixth  volume  are  being  prepared  for  publication 
as  rapidly  as  possible.  These  two  volumes  will  include  the  reports 
on  the  remaining  counties  in  the  state,  and  will  complete  the  sur- 
vey in  accordance  with  the  plan  hitherto  pursued. 

New  Fossil  Ceustacea.* — Mr.  H.  Woodward,  who  has  brought 
to  the  notice  of  naturalists  so  many  Crustacea  of  the  older  forma* 
tions  especially,  describes  and  figures  a  new  species  of  Scyllaridia 
{S.  BeUii)  from  the  London  clay.  The  genus  is  allied  to  the 
modem  Scyllarus,  an  ally  of  the  Spiny  lobster  (FoUinurua).  An- 
other interesting  form,  also  figured,  is  allied  to  the  fish  louse,  .£ga. 
It  is  called  the  Palasga  Carteri^  and  is  from  the  Cretaceous  forma* 
tion. 

Of  the  greatest  interest,  however,  are  the  figures  and  descrip- 
tions of  several  species  of  OydtLS  from  the  Carboniferous  formation 
of  Great  Britain.  These  singular  and  puzzling  forms  are  round, 
hemispherical,  with  the  body  trilobed,  and  with  well  marked  seg- 
ments and  deep  sutures  between  them.  They  are  from  two  to  five 
lines  in  length.  Goldfhss  originally  figured  one  species  as  a 
trilobite  {Olenus  serotimis)^  and  afterwards  Miinster  referred  it  to 
Limulus ;  while  Von  Meyer  believed  it  to  be  neither.  Koninck, 
however,  placed  it  among  the  aberrant  trilobites  near  Agnostus. 
In  1868  Woodward  said  of  it,  "  we  must  differ  from  M.  de  Koninck 
in  referring  this  form  to  the  Trilobita.  If  truly  an  adult,  it  must 
be  placed  near  to  Apus,  with  the  other  shield-bearing  Phyllopoda ; 
if  a  larval  form,  it  may  have  been  the  early  stage  of  Prestwichia 
or  some  other  of  the  Coal  Measures  Limulidae.^'  In  the  present 
notice  Mr.  Woodward  reiterates  his  opinion  that  ^Hhese  forms 
may  indeed  be  the  larval  stages  of  Prestwichia,  Bellinurus,  etc., 
the  antetypes  in  Carboniferous  times  of  the  modem  king  crab." 

In  agreeing,  so  far  as  we  can  judge  frt)m  the  figures,  with  this 
view,  we  may  say  that  Limulus  sometime  before  hatching  passes 
through  a  globular,  hemispherical  form,  with  deeply  marked  sut- 
ures, like  those  observed  in  several  species  of  Cyclus.  Thus 
the  embryonic  condition  of  the  modem  king  crab,  was,  during  the 
Carboniferous  period,  probably  the  mature,  or  at  least  larval  (not 
embryonic)  condition  of  the  Cyclus.  A  study  of  these  highly 
interesting  forms  will  undoubtedly  throw  light  on  the  aflSnities  of 
both  the  king  crabs  and  the  trilobites,  and  indicate  that  they  are 

•  N6W  Britlfh  Fossil  Crastacea.   Bxtraoted  firom  the  Geological  Magasine,  London, 
1870.    Nos.  11  and  IS.   With  two  plates  and  wood-cnts.   pp.  5  and  7. 
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more  nearly  related  than  naturalists  have  supposed.  We  trust 
palaeontologists  will  be  on  the  lookout  for  these  fossils  in  our  Goal 
Measures. 

Age  op  the  Mississippi  Delta.* — In  his  "Principles  of  Geol- 
ogy," Sir  Charles  Lyell  objected  to  Gen.  Humphrey's  view  in  his 
"Report  on  the  Mississippi  River,  p.  99,"  "that  this  river  is  flow- 
ing through  it  [the  delta  region]  in  a  channel  belonging  to  a  geo- 
logical epoch  antecedent  to  the  present,"  stating  that  the  bed  of 
the  river  might  belong  to  the  delta  formation.  Prof.  Hilgard,  how- 
ever, from  a  reexamination  of  the  borings  made  at  the  artesian 
well  in  New  Orleans,  states  that  the  strata  are  of  marine  origin, 
containing  numerous  shells  of  probably  quaternary  age,  so  thai 
at  that  time  the  mouth  of  the  present  river  was  an  estuary.  "  A 
river  doubtless  emptied  into  the  great  estuary  during  the  Cham- 
plain  period  of  slow  depression,  but  it  was  not  the  Mississippi 
river  of  to-day,  which  excavated  its  bed,  partially  into  these  very 
strata,  and  acquired  its  identity  during  the  terrace  epoch  of  eleva- 
tion." The  absence  of  drift  wood,  or  its  debris,  "  which  meets  the 
eye  in  every  microscopic  examination  of  the  Mississippi  delta  de- 
posits," is  a  "  capital  objection  to  the  delta-deposit  character  of 
these  strata." 

Peabody  Museum  of  American  Archaeology  and  Ethnology,  f 
— Few  people  are  aware  of  the  val^e  and  interest  of  the  collec- 
tions brought  together  is  this  unique  museum.  Besides  the  col- 
lections already  purchased  in  Europe  and  previously  noticed  in 
this  journal,  the  well  known  Cleinent  collection  of  remains  from 
the  Swiss  Lake  dwellings  has  been  lately  added. 

"It  contains,  in  all,  eight  hundred  and  sixty-five  specimens. 
Of  these,  six  hundred  and  eighty-seven,  assigned  to  the  age  of 
stone,  are  chiefly  from  localities  near  Concise  and  St.  Aubin,  and 
were  mostly  collected  by  Dr.  Clement  himself.  Of  the  remains  of 
animals,  wild  or  domesticated,  there  are  those  of  the  ox,  hog, 
sheep,  goat,  dog,  deer,  cat,  fox,  lynx,  bear,  weasel  and  squirrel. 
Among  the  implements  of  stone  are  spear  and  arrow  points,  borers, 
chisels,  axes  and  other  kinds  of  cutting  instruments.  Many  of  the 
stone  tools  are  still  retained  in  their  sockets  made  of  the  antler  of 

*  Report  on  the  Geological  Age  of  the  Mississippi  Delta.  By  Prof.  E.  W.  Hilgard  to 
Gen.  A.  A.  Humphreys.    Washington,  1870.    Svo,  pp.  16. 

t  Third  Annual  Report  of  the  Trustees  of  the  Peabody  Museum  of  American  Archae- 
ology and  Ethnology.    Boston,  1870.    8vo,  pp.  15. 
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the  deer,  and  a  few  of  the  axes  are  provided  with  handles  restored 
after  the  original  patterns,  these  last  having  been,  in  almost  every 
instance,  too  much  decomposed  for  preservation.  There  ai*e  one 
hundred  and  seventy-eight  objects  belonging  to  the  Age  of  l^onze, 
consisting  of  fragments  of  pottery,  various  implements  of  bronze, 
such  as  axes,  spear  and  arrow  points,  sword  blades,  fish  hooks,  pins 
of  various  dimensions,  pendants  and  other  personal  ornaments." 

Besides  these  have  been  added  the  collection  of  the  Boston 
Marine  Society,  the  Thoreau  collection,  made  chiefly  about  Con- 
cord, Mass.,  a  collection  of  about  a  hundred  objects  of  stone  and 
pottery  from  Nicaragua,  and  a  vast  collection  of  Alaskan  objects, 
mostly  the  work  of  coast  Indians,  known  as  Thlinkets,  or  more 
commonly  as  Ealooshes.  ^^  Nearly  all  the  carvings  in  bone,  horn 
and  wood  are  of  the  most  elaborate  and  skilfully  wrought  pat- 
terns." These  carvings  are  of  unusual  interest  in  connection  with 
the  pre-historic  carvings  by  the  Reindeer  Folk  of  the  caves  of 
France,  of  which  there  are  specimens  in  this  museum.  Indeed,' 
we  now  have  in  this  country  a  remarkably  full  series  of  the  pre- 
historic remains  of  Europe,  and  with  the  magnificent  series  of 
American  remains,  within  the  last  two  or  three  years  placed  on 
exhibition  at  the  Smithsonian  Institution,  we  have  nearly  as  good 
materials  as  in  Europe  for  the  study  of  pre-historic  man. 

Prof.  Wyman  gives  a  brief  account  of  his  explorations  in  Flor- 
ida, especially  among  the  shell  heaps.  Among  the  bones,  some  of 
the  tibise  ^^were  very  much  fiattened  from  side  to  side,  as  has  been 
observed  to  be  the  case  with  some  from  other  parts  of  the  United 
States,  and  in  the  Old  World,  from  the  caves  of  Dordogne  and 
Gibraltar." 

Peabody  Academy  of  Science.* — The  second  and  third  annual 
reports  contain  an  account  of  the  dedication  of  the  Museum  in 
1869.  In  an  appendix  to  the  reports  of  the  Director,  is  a  note  by 
Mr.  Hyatt  on  a  cuttlefish  (Eossia  palpebrom  Owen?)  found  at 
Manchester,  Mass.,  where  this  species  has  long  been  used  for  bait 
by  fishermen.  It  has  not  before  been  met  with  except  in  the  Arc- 
tic regions.  The  appendix  also  contains  a  ^'  Catalogue  of  Batra- 
chia  and  Reptilia  obtained  by  J.  A.  McNiel  in  Nicaragua,"  in 
which  Prof.  Cope  describes  as  new  to  science,  a  lizard,  Tretioschi- 


*  Second  and  Third  Annual  Beporta  of  the  Trusteea  of  the  Peabody  Academy  of  Sci*  | 

ence,  for  the  years  1869  and  1870.    Salem,  1871.    8to,  pp.109. 


I 


1 


306  BEVIEWS. 

CU8  UBvicauduSj  and  a  new  genos  and  species  of  snakes,  Enxdius 
murinus.  In  the  ''  Catalogae  of  Reptilia  and  Batrachia  obtained 
by  C.  J.  Maynard  in  Florida,"  Prof.  Cope  describes  a  new  lizard, 
JPlistodon  onocrepis  C!ope,  and  a  new  salamander,  Mancvlus  remi- 
fer.  Dr.  Packard  in,  a  '^  List  of  Insects  collected  at  Pebas,  Equa- 
dor,  and  presented  by  Prof.  James  Orton"  describes  as  new 
Atta>cu8  Amazonia.  Mr.  Smith  in  the  '^List  of  the  Crustacea  col- 
lected by  J.  A.  McNiel  in  Central  America,"  describes  a  number 
of  new  crabs :  Leptopodia  debUis^  Ozius  integer^  Arenoeua  bidens^ 
Gebia  spiniasima^  Atya  rivaiis^  A.  teneUa^  Evatya  (n.  g.)  crassa^ 
Leander  gracilis  and  Palcemon  teneUus. 

Corals  and  Polyps  op  the  West  Coast  op  America.* — Of 
this  elaborate  work,  with  its  carefbl  and  detailed  descriptions  and 
most  excellent  illustrations,  we  can  only  give  the  author's  general 
results,  both  fh>m  want  of  space,  as  well  as  a  knowledge  of  the 
subject.  Two  years  ago  Prof.  Verrill  called  attention  to  the  re- 
markable contrast  between  the  assemblages  of  polyps  found  on 
the  Atlantic  and  Pacific  coasts  of  Central  America,  and  the  bear- 
ing of  these  facts  upon  the  supposed  former  connection  between 
the  two  oceans,  across  the  Isthmus  of  Panama.  He  is  now  able 
to  state  that  'Hhe  additional  forms  now  presented  make  these  con- 
trasts still  greater  and  more  remarkable,  and  add  greater  force  to 
the  evidence  then  brought  forward  to  show  that  no  deep  or  exten- 
sive water  connection,  sufficient  to  modify  the  ocean  currents,  can 
have  taken  place  since  the  existence  of  the  species  now  living 
upon  each  coast." 

^^  The  polyps  of  Panama  prove  to  be  remarkably  rich  in  sea  fans 
((rorgonacea),  no  less  than  forty-three  species  having  been  already 
obtained.  Of  these  the  genus  Muricea  appears  here  to  attain  to 
its  greatest  development,  since  fifteen  species,  besides  several 
peculiar  varieties,  perhaps  distinct,  are  in  our  collection  from  Pan- 
ama Bay,  and  others  from  Acapulco  and  Peru,  while  from  the 
West  Indies  there  are  but  four  well-ascertained  species."  "  The 
occurrence  of  two  peculiar,  gigantic  species  of  Pavonia,  a  genns 

*NoteflonRadlataiii  the  Mnseam  of  Tale  CoUege.  By  A.  E.  Verrill.  No.  6.— Re- 
vitiw  of  Uie  Conls  and  Polype  of  the  West  Coast  of  America  (with  6  plates).  No.  7.— 
Geographical  Distribation  of  the  Polyps  and  Corals  of  the  West  Coast  of  America. 
No. 8.— Additional  Observations  on  Echlnoderms,  chiefly  ttom  the  Pacliks  Coast  of 
America.  No.  9.  —The  Echinoderm-fhana  of  the  Gnlf  of  Callfbmia  and  Cape  St  Lu- 
cas. (Prom  the  Transactions  of  the  Conneoticnt  Academy  of  Arts  and  Sciences.  Vol. 
1.)    March  1871.    8vo,  pp.  810. 
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of  corals  hitherto  known  only  in  the  Indo-Facific  faunse,  is  note- 
worthy, and  also  the  presence  of  a  peculiar  new  form  of  Dendro- 
phylUa." 

In  the  seventh  part,  on  the  geographical  distribution  of  the 
polyps,  lists  of  the  species  found  in  the  five  provinces,  between 
and  including  the  Arctic  region  and  Panama,  are  given. 

Economical  Entomology  in  Canada.* — This  subject  is  wisely 
taken  in  hand  by  the  farmers  and  fruit  raisers  of  Canada  and  the 
report  on  the  insects  injurious  to  the  apple,  grape,  and  plum,  can 
not  but  be  hailed  with  joy  by  those  desirous  of  distinguishing 
these  pests,  of  knowing  their  habits,  and  how  to  combat  them. 
The  information  is  prepared  by  those  thoroughly  acquainted  with 
the  subject,  and  the  work  is  well  illustrated,  though  not  so  well 
printed  as  desirable,  a  common  failing  of  public  documents  on  this 
continent.  Mr.  Saunders'  report  on  the  plum  weevil,  in  the  same 
pamphlet,  contains  an  interesting  account  of  the  efforts  made  to 
capture  the  plum  weevil  in  large  numbers,  by  the  offer  of  prizes. 
One  person  sent  in  twenty-two  hundred  and  eighty  weevils  taken 
by  jarring  twenty  plum  trees,  ten  English  cherry  and  thirty  peach 
trees,  between  the  24th  of  May  and  the  19th  of  June ! 
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Darlinqtonia  Californica. — It  is  now  more  than  sixteen  years 
since  that  distinguished  botanist,  M.  Alphonse  De  CandoUe,  pub- 
lished in  the  Bibliotheque  de  Geneve  some  remarks  on  the  genus 
Darlingtonia,  a  translation  of  which  appeared  in  a  horticultural 
journal  of  Philadelphia. 

M.  De  CandoUe  states  that  the  figure  of  the  plant  exhibits  a 
character  not  mentioned  by  me  in  the  description,  and  which  is 

very  remarkable  if  it  be  real ;  that  is,  if  it  be  not  an  error  of  the 

• 

*  First  Axmaal  Report  on  the  Noxioas  Insects  of  the  Province  of  Ontario.  Prepared 
for  the  Ain^icaltaral  and  Arts  and  Fmit  Growers'  Associations  of  Ontario,  on  behalf  of 
the  Entomological  Society  of  Canada.  By  Rev.  C.  J.  S.  Bethnne,  William  Sannders 
ind  E.  B.  Reed.   Toronto,  1871.    8vo,  pp.  66. 
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draughtsman.  The  five  cells  of  the  oyarj  are  represented  as  aUer- 
note  with  the  sepals ;  but  in  Sarracenia,  which  he  had  seen  living, 
the  cells  of  the  ovary  are  opposite  the  sepals.  The  artist  who 
executed  the  drawing  is  the  well  known  Mr.  Isaac  Sprague,  who 
made  all  the  illustrations  for  Dr.  Gray's  Genera  of  the  Plants  of 
the  United  States,  and  in  that  work  the  cells  of  Sarracenia  are 
correctly  represented  as  opposite  the  sepals.  M.  De  Candolle 
asks,  ^^  Has  he  committed  an  error  in  the  plate  of  the  Darlingto- 
nia?  Considering  his  usual  accuracy,  I  doubt  it.  On  the  other 
hand,  it  is  difficult  to  believe  in  contrary  symmetries  in  genera  so 
closely  allied.  I  have  discovered  a  similar  fact  in  the  family  of 
Campanulaceae,  and  it  has  enabled  me  to  establish  several  genera, 
which  are,  besides,  indicated  by  their  external  appearance.  The 
thing,  then,  is  not  without  a  parallel,  though  it  is  very  rare,  and 
should  be  well  examined  before  being  admitted.  I  would,  there- 
fore, point  out  to  American  botanists,  and  particularly  to  M. 
Torrey,  the  great  importance  of  verifying  fig.  1  of  Sprague's 
plate." 

In  making  the  details  of  the  original  drawing,  Mr.  Sprague  had 
at  his  disposal  only  a  single  flower  of  a  dried  specimen,  and  it  was  - 
not  until  recently  that  I  have  been  able  to  test,  in  a  satisfactor}' 
manner,  the  accuracy  of  his  analysis.  It  is  known  to  most  of  our 
botanists,  that  after  waiting  many  years  to  see  the  plant  in  a  living 
state,  we  have,  through  the  kindness  of  the  brothers  Messrs.  Hen- 
ry, who  reside  near  where  it  grows  abundantly  in  California,  and 
by  the  liberality  and  prompt  action  of  Messrs.  Wells,  Fargo  & 
Co.'s  Express,  received  fresh,  living  specimens,  several  of  which 
have  flowered.  I  am  now  able  to  state  that  Mr.  Sprague  has 
shown  "his  usual  accuracy"  in  all  the  details  of  his  drawing.  The 
cells  of  the  ovary  are  alternate  with  the  sepals.  Indeed,  I  have 
found  scarcely  anything  to  add  or  alter,  now  that  we  have  the  liv- 
ing plant  for  comparison. 

The  theoretical  structure  of  the  flower  of  Darlingtonia,  we  think, 
accords  with  what  is  actually  the  case.  The  stamens  are  in  a  sin- 
gle series,  and  are  mostly  about  flfbeen  in  number.  If  we  assume 
that  they  represent  only  five,  each  by  collateral  chorisis  increased 
to  three,  they  will  form  a  verticil  alternating  with  the  petals,  so 
that  they  will  necessarily  alternate  with  the  carpels  also.  In  Sar- 
racenia the  stamens  are  in  a  double  series,  and  probably,  as  in 
Darlingtonia,  multiplied  by  chorisis ;  the  two  verticils  alternating 
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witii  each  other,  so  that  the  carpels,  in.this  view,  will  be  opposite 
the  sepals. — J.  Tosrey,  in  Bulletin  of  the  Torrey  Botanical  Club. 

A  Monstrosity  in  Anemone  patens. — While  on  a  recent  bot- 
anizing tour  in  the  Rocky  Mountains,  I  found  a  flower  of  Anemone 
patens^  var.  Nuttalliana^  in  which  all  the  numerous  pistils  are 
thoroughly  transformed  into  organs  resembling  petals,  so  as  to 
give  the  flower  the  appearance  of  being  perfectly  double. 

The  five  petal-like  sepals,  and  also  the  stamens,  are  present  in 
their  normal  state.  The  transformed  pistils  are  somewhat  longer 
than  the  sepals,  but  of  the  same  pale  purple  color.  The  outer- 
most, or  those  next  the  stamens,,  are  three  parted,  as  if  to  repre- 
sent the  leaves  of  the  plant,  while  the  central  ones  are  entire,  like 
the  sepals.  The  root  which  produced  this  beautiful  anomaly,  bore 
three  other  scapes,  each  with  a  flower  perfectly  normal. 

The  specimen  I  have  carefully  preserved,  as  a  most  interesting 
instance  of  a  wild  flower  becoming  double  without  the  aid  of  cul- 
tivation. But  why  were  not  the  other  flowers  which  grew  from  the 
same  root  also  double? — Edward  L.  Greene,  Golden  City^  Colo- 
rado, 

[Why  not?  Quien  sabef  By  the  way,  full  double  Thctlvctrum 
anemonoides  is  found  now  and  then  in  perfectly  wild  plants,  and 
sometimes  in  Anemone  nemoroaa, — Eds.] 

AjtroA  REPTANS  L. — I  havc  detected  this  plant  growing  abun- 
dantly in  a  field  in  Saco,  Maine,  where  it  appears  to  be  well  estab- 
lished. It  resembles  Brunella  vulgaris  so  closely  in  its  habit,  that 
I  think  it  may  have  been  overlooked  elsewhere.  It  has  been  be- 
fore (1851)  found  near  Montreal,  but  not,  so  far  as  I  can  learn, 
in  the  United  States. — 6.  L.  Goodale. 

ZOOLOGY. 

The  Humming  Bird. — In  the  month  of  June,  1870,  we  discov- 
ered a  Ruby-throated  humming  bird  building  its  nest  near  and  a 
few  feet  below  our  chamber  window.  We  observed  carefully  the 
building  of  the  nest,  the  period  of  incubation  and  the  time  that 
the  young  left  the  nest.  On  the  14th  of  June  we  first  saw  the  bird 
building  the  nest  on  top  of  a  horizontal  branch  of  a  pear  tree ; 
the  branch  was  about  three-quarters  of  an  inch  in  diameter  under 
the  nest.    The  bird  built  up  the  side  farthest  from  the  house  first, 
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and  built  one-half  of  the  circle  its  fall  height ;  the  last  half  of  the 
nest  she  built  in  one  day  with  the  exception  of  finishing  the  out- 
side with  lichens.  June  16th  she  laid  the  first  egg  and  was  busy 
at  work  all  day  covering  the  outside  of  the  nest  with  lichens,  and 
was  one  week  longer  finishing  the  outside  of  the  nest.  June  17th 
she  sat  on  the  nest  all  day ;  on  the  18th  the  second  egg  was  laid 
and  was  larger  than  the  first  egg.  On  the  morning  of  the  3d  of 
July  both  of  the  eggs  were  in  the  nest  and  at  noon  there  were 
two  young  birds ;  this  makes  the  period  of  incubation  fifteen 
days  from  the  time  the  last  egg  was  laid.  July  10th,  we  examined 
the  nest,  and  found  but  one  young  bird ;  it  had  a  little  down  on 
it,  but  no  feathers.  July  13th,  I  examined  the  young  bird  and 
found  it  covered  with  pin  feathers.  On  the  15th  it  picked  its 
feathers  and  had  quite  a  long  bill.  The  19th,  after  being  fed 
it  stood  up  in. the  nest  and  made  its  wings  move  rapidly,  as 
though  it  was  trying  to  fiy.  On  the  23d  of  July  the  bird  left 
the  nest,  which  made  twenty  days  that  it  remained  in  the  nest 
We  did  not  see  a  male  humming  bird  near  the  nest  at  any  time, 
but  a  neighbor's  cat  caught  and  killed  two  or  three  male  birds,  and 
it  may  be  that  it  caught  the  mate  to  our  bird.  The  old  and  young 
birds  remained  in  the  garden  until  late  in  the  autumn  and  were 
quite  tame ;  the  young  bird  would  allow  me  to  walk  within  four 
feet  of  it  and  examine  it.  You  will  see  by  this  that  both  the 
period  of  incubation  and  the  time  that  the  young  bird  remained 
in  the  nest  are  longer  than  given  by  Audubon  and  Samuels.— 
Laburton  Johnson,  Bradford^  Mass. 

PosmoN  of  the  Brachiopods. — At  the  meeting  of  the  Boston 
Society  of  Natural  History  held  March  15,  Prof.  Edward  S.  Morse 
referred  to  the  conmiunication  of  Mr.  Wm.  H.  Dall,  "On  the  Re- 
lations of  the  Brachiopoda"  read  at  the  preceding  meeting. 

Prof.  Hyatt  said  his  objections  to  Prof.  Morse's  classification  of 
the  Brachiopoda  had  heretofore  rested  wholly  upon  the  presumed 
affinities  of  the  Polyzoa  and  Ascidia.  He  had  been  led  by  ihe 
similarities  of  the  adult  animals  of  the  two  groups  to  partially  fol- 
low Prof.  Allman  in  his  opinion  that  these  two  groups  were  closely 
related.  In  a  paper  on  the  Fresh  Water  Polyzoa  (Proceedings 
Essex  Institute,  vol.  iv.)  he  had  compared  them,  but  had  at  the 
same  time  shown  that  the  differences  were  much  greater  between 
the  Polyzoa  and  Ascidia  than  between  the  former  and  the  Brachio- 
pods.   Thus,  there  is  no  muscular  system  in  the  Ascidia  which 
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can  compare  in  any  sense  with  that  of  the  Polyzoa ;  and  in  trans- 
forming  the  Polyzoon  into  an  Ascidian,  Prof.  Allman  is  obliged  to 
violate  this  obvious  difference,  as  well  as  to  effect  many  changes 
which  are  not  consistent  with  their  organization.  The  nearer 
affinity  of  the  Polyzoa  and  Brachiopoda  is  hardly  questionable 
since  the  investigations  of  Eoraleusky,  who  has  shown  us  that 
the  young  Ascidians  are  apparently  more  like  young  vertebrata 
than  they  are  like  the  young  of  the  Polyzoa.  The  importance 
and  value  of  the  resemblances  existing  between  the  adult  Poly- 
zoon and  the  adult  Ascidian,  so  far  as  they  may  be  supposed  to 
indicate  any  close  affinity  or  community  of  origin  are  thus  doubly 
denied  by  the  differences  of  form  and  structure,  both  in  the  adults 
and  in  the  larvae. 

The  Ascidians  are  also  likely  to  be  removed  by  these  new  dis- 
coveries, not  only  entirely  away  from  the  Polyzoa;  but  to  an  equal 
or  greater  distance  from  all  the  rest  of  the  MoUusca ;  and  even  if 
we  could  in  the  face  of  embryology  still  maintain  our  comparison 
between  the  two  structures,  we  should  be  contrasting  the  Polyzoa, 
not  with  a  typical  MoUusk  but  with  an  animal  whose  own  position 
is  very  uncertain.  I  can  think  of  no  fundamental  moUuscan  char- 
acteristics, either  in  the  Brachiopods  or  Polyzoa,  which  ally  them 
with  the  Lamellibranchs  (clams),  except  those  which  join  them 
still  more  closely  to  the  Ascidians.  Therefore  it  seems  clear,  that 
if  we  separate  the  Ascidians  from  the  Lamellibranchs,  which  they 
so  closely  resemble  in  their  general  adult  characteristics,  on  ac- 
count of  their  different  developments,  we  must  also,  in  turn,  remove 
the  Polyzoa  from  the  Ascidians,  and  should  logically  regard  the 
similarities  of  the  two  as  analogies  arising  in  different  structures, 
and  not  as  fiffinities  derived  from  some  common  ancestor.  Thus 
cut  off  from  its  quondam  molluscan  allies  our  Polyzoon  has  but 
one  refuge  ;  its  development  points  concisely  to  a  vermian  ances- 
tor, and  to  this  source  we  must  relegate  both  it  and  its  nearest 
ally,  the  Brachiopod. 

Prof.  Morse  called  attention  to  the  fact  that  Koraleusky,  Ha^ckel, 
Darwin  and  others  had  pointed  out  the  relationship  apparently 
seen  in  the  embryo  of  certain  Tunicates,  and  the  t3rpical  idea  of 
the  vertebrate  embryo.  Without  expressing  an  opinion  for  or 
against  this  view,  it  was  interesting  to  remark  that  many  eminent 
naturalists  had  seen  reason  to  include  the  Tunicates  with  the  Ver- 
mes ;  and  in  the  supposed  relation,  on  the  other  hand,  of  the  Tu- 
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nicates  with  the  Vertebrates,  it  was  interesting  to  recall  two  prom- 
inent features  of  the  Vermes  that  are  likewise  prominent  characters 
of  the  Vertebrates;  namely :  hairs  or  setae  secreted  by  follicles, 
and  genitals  in  pairs,  with  infundiboliform  orifices,  suspended  free- 
ly in  the  perivisceral  cavity. 

A  Zoologist  on  the  Pacific  Coast. — Dr.  S.  Kneeland  gave 
an  account  at  the  same  meeting  of  a  trip  which  he  made  in  1870, 
by  sea,  from  San  Francisco  to  Panama,  and  presented  a  few  spec- 
imens which  he  had  collected.  He  described  the  climate,  the  gen* 
eral  appearance  of  the  coast,  and  incidents  of  the  voyage,  and 
referred  to  the  habits  of  some  of  the  sea  birds  and  of  the  flying- 
fish.  Lai^e  petrels  {Puffinus  dnereus)  he  said,  began  to  appear 
and  followed  us  on  the  second  day  out.  On  alighting  in  the  water, 
which  they  often  do,  they  put  forward  their  webbed  feet,  check- 
ing their  headway  in  this  manner,  backing  water  as  it  were  with 
the  wings  spread,  before  settling  on  the  surface.  They  came 
round  and  near  the  steamer  in  considerable  numbers,  but  never 
alighted  on  it  as  the  booby  of  the  Atlantic  does.  On  account  of 
the  great  length  of  their  wings  and  the  shortness  of  their  legs, 
they  cannot  rise,  like  the  gulls,  directly  from  the  water,  but  are 
obliged  to  run  along  the  surface  like  the  smaller  petrels,  beating 
the  water  with  their  feet  until  sufficiently  elevated  to  use  their 
wings. 

Flying-fish  also  began  to  appear,  but  neither  so  numerous  nor 
so  large  as  in  the  Southern  Atlantic.  The  ventrals  were  expanded 
just  like  the  pectorals  in  the  act  of  flight,  the  former  being  much 
the  smaller.  They  rose  out  of  a  perfectly  smooth  sea,  showing 
that  they  are  not  mere  skippers  from  the  top  of  one  wave  to  an- 
other ;  they  could  be  seen  to  change  their  course,  as  well  as  to 
rise  and  fall,  not  unfrequently  touching  the  longer,  lower  lobe  of 
the  tail  to  the  surface,  and  again  rising,  as  if  they  used  the  tail 
as  a  powerful  spring.  While  the  ventrals  may  act  chiefly  as  a 
parachute,  it  seems  as  if  the  pectorals  performed,  by  their  almost 
imperceptible  but  rapid  vibrations,  the  function  of  true  flight. 
Another  reason  which  led  him  to  think  they  perform  a  true 
flight  is  the  way  in  which  they  reenter  the  water.  After  reaching 
the  end  of  their  aerial  course,  they  drop  into  the  water  with  a 
splash  instead  of  making  a  gradual  and  gentle  descent,  like  the 
flying-squirrel,  flying-dragon,   and  other  vertebrates  with  mem- 
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branes  acting  as  parachutes.    The  drying  of  the  flying  membrane 
in  the  air  would  prevent  the  small  but  numerous  motions  neces- 
sary for  true  flight,  and  the  animal,  therefore,  suddenly  drops  when  . 
the  membrane  becomes  stiff.    He  could  not  see  how  the  drying  of 
the  pectorals  would  effect  their  action  as  parachutes. 

At  the  same  time  there  were  seen  small  Portuguese  men-of-war 
(Physalia)  no  larger  than  an  olive,  and  without  the  purple  reflec- 
tions of  the  larger  ones  so  often  met  in  the  Atlantic.  Whether 
these  were  the  young,  or  full-grown  individuals,  he  did  not  know. 
He  saw  none  larger  than  these,  and  they  were  not  numerous. 

As  he  approached  the  coast  off  the  Gulf  of  California  the  pe- 
trels disappeared  and  were  replaced  in  an  hour  or  two  by  white 
gulls,  about  the  size  of  Bonaparte's  gull,  but  either  entirely  white 
or  with  a  very  slight  lavender-blue  tinge  on  the  back  and  wings. 
These  had  an  entirely  different  way  of  alighting  and  rising  from 
the  water;  they  did  not  push  forward  their  feet  to  arrest  their 
course,  but  circled  round  like  pigeons  until  their  headway  was 
stopped,  then  quietly  settled  upon  the  water  immediately  folding 
their  wings.    They  also  rose  directly  from  the  surface  without 

running  along  as  the  larger  winged  petrels  did. 

> 

Migrations  of  Moths. — Our  readers  are  familiar  with  migra- 
tions of  butterflies,  and  now  we  see  noticed  in  "Nature"  the  mi- 
gration in  '^ amazing  numbers"  of  Urania  LeUus^  which  mimic 
butterflies  not  only  in  their  size,  and  disposition  and  colors  of  their 
scales,  but  also  in  this  habit  of  swarming,  which  we  do  not  remem- 
ber to  have  seen  noticed  in  other  moths.  This  Urania  was.  seen 
flying  in  swarms  across  the  Isthmus  of  Panama,  and  also  by  anoth- 
er person  near  Para,  Pernambuco,  and  Rio  Janeiro.  "From  an 
early  hour  in  the  morning  until  nearly  dark  these  insects  passed 
along  the  shore  in  amazing  numbers,  but  most  numerously  in  the 
evening.  It  was  very  seldom  that  one  was  seen  in  the  opposite 
direction." 

The  Urania  is  scarcely,  as  "Nature"  suggests,  "something  be- 
tween a  skipper  [Hesperia]  and  a  hawk  moth,"  but  a  true  Geome- 
ter. A  careful  examination  of  the  structure  of  the  moth  shows 
us  that  it  is  nearly  allied  to  Choerodes  and  Urapteryx.  To  this 
position  Guenee  has  also  assigned  it. 

Rapid  Growth  op  the  Pickerel  {Esox  reticulatus), — This  fish, 
like  all  bad  characters,  makes  a  worse  show  the  more  he  is  studied. 
Dr.  £.  L.  Sturtevant  investigated  their  powers  of  eating,  in  the 
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following  manner.  He  put  two  young  pickerel,  about  five  inches 
long,  in  a  trough  with  a  great  quantity  of  little  minnows  of  about 
one  inch  in  length ;  and  these  two  pickerel  ate  one  hundred  and 
twenty-eight  minnows  the  first  day ;  one  hundred  and  thirty-two 
the  second;  and  one  hundred  and  fifty  the  third!  and  they  in- 
creased one  inch  in  length  in  forty-eight  hours !  They  were  mere 
machines  for  the  assimilation  of  other  organisms! — Fifth  Report 
of  Mass,  Commissioners  of  Inland  Fisheries,  1871 . 

Ticks  in  the  Ear. —  I  can  tell  a  tale  about  a  tick  in  my  ear 
(see  Naturalist,  May,  p.  176).  In  Cuba  I  was  lost  in  the  woods. 
I  slept  one  night  on  the  ground.  A  day  or  two  thereafter  feeling 
a  curious  buzzing  in  my  ear  I  lay  down  on  the  opposite  side  and 
filled  the  ear  with  water.  It  was  not  very  long  before  the  tick 
loosened  its  hold  and  was  taken  out.  I  know  nothing  of  the  spe- 
cies but  suppose  it  was  the  common  horse  or  cattle  tick  of  that 
island.  —  C.  Wright. 

The  Star-nosed  Mole.  —  In  January,  1869,  I  noticed  mole 
tracks  and  burrows  in  the  snow  in  Niles,  Michigan,  and  soon  saw 
the  star-nosed  mole  making  similar  tracks  and  burrows.  He  was 
apparently  as  lively  as  if  it  had  been  summer.  Is  it  common  for 
this  animal  to  be  abroad  thus  in  the  winter? — Sanborn  Tennet. 

White  Spotted  Muskrat. — I  have  a  muskrat  skin  that  has  a 
narrow  white  spot  upon  the  back,  between  two  and  three  inches 
long ;  also  two  patches  of  white  upon  the  head.  There  was  also 
white  about  the  mouth. — W.  C.  Fish. 

GEOLOGY. 

Discovery  of  Mastodon  Remains  at  Mott's  Corners  near 
Ithaca,  N.  Y. — A  few  days  ago  a  son  of  Mr.  J.  P.  Allen,  of 
Mott's  Comers,  in  digging  a  ditch  to  drain  a  small  peat  bog,  dis- 
covered two  teeth  of  Mastodon.  With  more  than  ordinary  good 
sense,  he  immediately  stopped  digging  and  the  specimens  were 
carried  to  Cornell  University.  A  party  consisting  of  Mr.  Cornell, 
Pres.  White,  Dr.  Wilder,  Prof.  Brown,  a  student  and  myself  vis- 
ited the  spot  and  made  further  excavations  which  famished  only 
fragments  of  bones.  Since  then  other  parties  have  secured  three 
more  teeth  and  a  considerable  quantity  of  broken  bones. 

The  locality  is  situated  in  the  deep  valley  of  Six  Mile  Creek, 
excavated  in  Chemung  rocks.    The  bottom  of  this  valley  has  been 
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filled  up  with  a  great  thickness  of  drift,  through  which  the  creek 
has  cut  here  and  there  down  to  or  into  the  solid  rock.  At  the 
mastodon  locality  the  stream  met  with  a  little  knob  of  Chemung^s.. 
rocks  which  appears  to  have  formed  at  one  time  an  island,  but  the 
creek  afterward  cut  its  way  through  the  rock  to  a  lower  level  on 
the  left  side  and  the  channel  on  the  opposite  side  was  deserted. 
Springs,  one  of  which  is  said  to  be  salt,  have  kept  this  deserted 
channel  wet  and  a  bed  of  peat  has  formed  which  once  supported 
some  large  trees.  The  layer  of  peat  varies  f^om  a  few  inches  to 
two  feet  or  more  and  is  full  of  sticks,  pine  knots,  bark,  etc.,  more 
or  less  decayed.  Beneath  this  is  a  layer  of  variable  thickness, 
rarely  more  than  a  few  inches,  composed  of  clay  mixed  with  peb- 
bles and  pieces  of  shale.  In  this  were  found  small  fragments  of 
bones  and  teeth,  the  former  in  a  very  decayed  condition  showing 
that  the  skeleton  had  been  completely  broken  up  and  scattered. 
The  whole  rests  on  a  bed  of  blue  arenaceous  clay  with  large  peb- 
bles and  fragments  of  rock  of  all  kinds,  in  fact,  a  modified  drift. 
In  most  cases  the  bones  were  merely  scattered  over  the  surface  of 
this  bed  between  it  and  the  peat.  The  teeth  are  in  very  good 
condition  and  not  at  all  waterwom.  The  animal  probably  became 
mired  near  the  spot.  The  skeleton,  exposed  to  the  action  of  the 
elements,  went  to  pieces,  and  the  fragments  were  scattered,  partly 
by  water  action  and  partly  through  the  agency  of  wild  animals. — 
Ch.  Fred.  Hartt,  Cornell  University^  May  26th,  1871. 

The  Discovery  of  a  Skull  op  a  Musk-ox  in  Utah. — The  skull 
referred  to  in  the  "Salt  Lake  Tribune"  this  morning,  is  quite  dif- 
ferent from  the  skull  of  a  buffalo.  The  long,  heavy,  drooping  horns 
mark  it  as  the  skull  of  a  musk-ox — an  animal  now  found  only 
within,  or  near,  the  arctic  regions.  It  is  an  exceedingly  interest- 
ing relic  to  the  geologist  as  an  aid  in  reading  the  ancient  history 
of  this  valley.  The  skull,  which  is  in  a  good  state  of  preservation, 
was  imbedded  about  eight  feet  below  the  surface  in  a  layer  of 
coarse,  stratified  gravel,  with  layers  of  sand  and  finer  gravel  above 
and  below  it. 

Much  of  the  work  of  filling  the  valley  had  been  accomplished  be- 
fore this  relic  was  deposited,  but  it  found  its  resting  place  long 
before  the  work  was  completed,  and  long  before  Salt  Lake  wore 
water  lines  in  the  mountains  above  the  "benches."  Musk-oxen 
and  the  foot-prints  of  glaciers  left  on  the  quartz  rocks  of  some  of 
these  canyons,  suggest  a  former  climate  quite  unlike  that  which 
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now  makes  the  valley  such  a  fraitM  garden. — P.  A.  Chadboubke, 
May  16,  1871.    From  the  Salt  Lake  Tribune. 

Fossil  Walrus. —  At  a  meeting  of  the  New  York  Lyceum  of 
Natural  Histoiy,  held  during  last  autumn,  Prof.  Newberry,  the 
President,  exhibited  the  anterior  portion  of  the  cranium  of  a  wal- 
rus which  had  been  found  during  the  summer  at  Long  Branch  by 
a  gentleman  whose  foot  struck  against  it  while  bathing.  It  was 
strongly  silicified,  but  exhibited  no  appreciable  difference  from 
modem  specimens.  The  precise  age  of  this  fossil  could  not,  of 
course,  be  ascertained,  although  it  is  well  known  that  its  range 
was  formerly  much  south  of  its  present  habitat.  It  is  not  unfre- 
quently  brought  down  on  floating  ice  off  the  coast  of  Newfound- 
land ;  and  although  Labrador  is  at  present  the  southern  limit  of 
its  residence,  it  was  once  very  abundant  in  the  Gulf  of  St.  Law- 
rence, and  its  remains  have  been  found  in  the  shell-heaps  of  the 
Bay  of  Fundy.  It  is  probable  that  the  specimen  exhibited  by  Prof. 
Newberry  is  a  relic  of  the  glacial  period,  although  it  was  suggested 
that  it  might  hav^e  been  of  the  tertiary  age,  which  probably  cannot 
be  verified.  Other  specimens  of  similar  character  are  recorded  as 
having  been  found  on  Martha's  Vineyard ;  in  Monmouth  Co.,  New 
Jersey ;  and  in  Accomac  Co.,  Virginia. 

The  Pterodactyl  in  America. — Prof.  Marsh  states  in  the 
American  Journal  of  Science  and  Arts,  that  the  Yale  College  party 
obtained  in  addition  to  the  cretaceous  fossils  already  spoken  of, 
several  specimens  which  indicate  a  huge  flying  reptile,  which  he 
names  PterocUictylus  Ovoenii.  The  bones  discovered  "  indicate  an 
expanse  of  wings  not  less  than  twenty  feet."  The  remains  were 
found  by  Prof.  Marsh  in  the  upper  cretaceous  formation  of  West- 
em  Kansas;  This  is  the  first  occurrence  of  the  Pterodactvl  in 
America. 

MICROSCOPY. 

MoNOCHBOMATic  ILLUMINATION. — Whenever  I  want  to  make  out 
some  of  the  minutest  details  of  any  organism,  or  to  get  over  any 
difficult  test,  and  I  see  that  my  microscope,  after  all  due  prepara- 
tion, and  with  the  best  prospect  of  light,  falls  to  answer  my  ex- 
pectation, I  refer,  as  a  last  resource,  to  my  prism,  and  get  fh>m 
it  a  colored  sunbeam.  Blue  or  green  are  the  colors  which  I  pre- 
fer ;  they  are  the  most  suitable  for  the  purpose. 
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The  elimination  of  every,  even  the  slightest,  chromatic  aberra- 
tion obtained  by  this  means  increases,  in  my  opinion,  the  defining 
and  penetrating  power  of  the  microscope,  and  enlarges  its  domin- 
ion on  the  field  of  observation.  Different  other  means  have  been 
now  and  then  suggested,  such  as  an  alcohol  light  saturated  with 
chlorine  of  iodine,  or  a  light  passed  through  a  stratum  of  cupreo- 
ammoniacal  solution,  or  even  through  a  glass  of  cobalt ;  all  these 
lights  may  be  very  useful  and  for  some  special  purpose  even  pref- 
erable to  any  Other,  as  Dr.  Woodward  observed,  speaking  of  pho- 
tography; but  for  direct  observations  with  the  microscope,  the 
effects  obtained  by  them  are  by  no  means  to  be  compared  with 
the  marvellous  results  of  a  mono-chromatic  illumination.  And  I 
do  not  think  it  absolutely  necessary  for  this  purpose  to  have 
recourse  to  a  beam  of  the  sun,  which  in  many  countries  less  fa- 
vored than  Italy  is  not  rarely  a  mere  desideratum,  and  very  often  a 
dim,  cloudy  thing.  A  brilliant  luminous  point  of  electric  light — 
a  light  obtained  from  oxhydrogenic  flame  —  acting  upon  lime, 
magnesium,  or  zirconium,  perhaps  also  the  mi^nesium-wire  lamp, 
may  supply  the  deficiency  of  the  sunbeam.  Each  of  these  simply 
white  lights  decomposed  through  a  prism,  will  give  a  mono-chro- 
matic illumination  sufficient  to  reveal  the  best  structural  details, 
which  up  to  this  day  have  baffled  the  keenest  researches  of  the 
student. — Coxtnt  Castbacane,  Monthly  Mio'oscopiccU  Journal. 

ANTHROPOLOGY. 

Supposed  Indian  Corn  Huskers.  —  In  the  museum  of  the 
Smithsonian  Institution  are  several  Indian  stone  implements  like 
that  noticed  on  p.  16  of  the  present  volume  of  this  journal,  which 
are  said  to  bear  a  striking  resemblance  to  iron  com  huskers  now  in 
use  in  the  West.  — Eds. 


NOTES 


■«o*- 


At  the  Manchester  Literary  and  Philosophical  Society,  Mr. 
Boyd  Dawkins  exhibited  a  number  of  casts  in  plaster  of  Paris  of 
various  objects  of  natural  history,  and  explained  the  process  by 
which  any  one  can  make  them  for  himself.    The  material  of  the 
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mould  is  artists'  modeling-wax,  which  is  a  composition  akin  to 
that  used  by  dentists ;  and,  as  it  becomes  soft  and  plastic  by  the 
application  of  heat,  though  in  a  cold  state  it  is  perfectly  rigid,  it 
may  be  applied  to  the  most  delicate  object  without  injury.  As  it 
takes  the  most  minute  markings  and  striations  of  the  original  to 
which  it  is  applied,  the  microscopic  structure  of  the  surface  of  the 
original  is  faithMly  reproduced  in  the  cast.  This  method  is  briefly 
this :  1.  Cover  the  object  to  be  cast  with  a  thin  powder  of  steatite 
or  French  chalk,  which  prevents  the  adhesion  of  the  wax.  2.  Af- 
ter the  wax  has  becoMe  soft,  either  from  immersion  in  warm  water, 
or  from  exposure  to  the  direct  heat  of  the  fire,  apply  it  to  the  orig- 
inal, being  careful  to  press  it  into  the  little  cavities.  Then  care- 
Ailly  cut  off  the  edges  of  the  wax  all  round,  if  the  undercutting  of 
the  object  necessitates  the  mould  being  in  two  or  more  pieces,  and 
let  the  wax  cool  with  the  object  in  it,  until  it  is  sufficiently  hard 
to  bear  the  repetition  of  the  operation  on  the  uncovered  portion 
of  the  object.  The  steatite  prevents  the  one  piece  of  the  mould 
sticking  to  the  other.  The  original  ought  to  be  taken  out  of  the 
mould  before  the  latter  becomes  perfectly  cold  and  rigid,  as  in  that 
case  it  is  very  difficult  to  extract.  3.  Then  pour  in  plaster  of 
Paris,  after  having  wetted  the  moulds  to  prevent  bubbles  of  air 
lurking  in  the  small  interstices;  and,  if  the  mould  be  in  two 
pieces,  it  is  generally  convenient  to  fill  them  with  plaster  sepa- 
rately before  putting  them  together.  4.  Then  dry  the  plaster 
casts  either  wholly  or  partially.  5.  Faint  the  casts  in  water-col- 
ors, which  must  be  fainter  than  those  of  the  original,  because  the 
next  process  adds  to  their  intensity.  The  delicate  shades  of  color 
in  the  original  will  be  marked  in  the  cast  by  the  different  quantity 
of  the  same  color,  which  is  taken  up  by  the  different  textures  of 
the  cast.  6.  After  drying  the  cast,  steep  it  in  hard  paraflBne. 
The  ordinary  paraffine  candles,  which  can  be  obtained  from  any 
grocer,  will  serve  the  piupose.  7.  Cool,  and  polish  the  cast  by 
hand  with  steatite.  The  result  of  this  process  is  said  to  be  far 
better  than  that  obtained  by  any  other. —  The  Manufacturer  and 
Builder. 

The  American  Museum  of  Natural  History  held  an  exliibition 
of  its  collections  in  the  Arsenal  building,  in  the  Central  Park,  to 
invited  guests,  April  27th.  This  Association  was  incorporated 
some  two  years  since,  and  has  made  excellent  progress  in  estab- 
lishing a  museum.    The  cases  are  said  to  contain  nearly  one  thou- 
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sand  mammals,  ten  thousand  birds,  and  two  thousand  fishes  and 
reptiles.  There  are  also  nearly  four  hundred  mounted  skeletons 
of  the  various  orders.  The  insects  number  more  than  ten  thou- 
sand, and  shells  about  that  number.  Also  a  few  geological 
specimens  of  no  great  value.  There  are  no  mineral  collections  as 
yet.  The  insects  were  presented  by  Baron  Osten  Sacken,  R.  A. 
Witthaus,  and  Coleman  T.  Robinson.  The  shells  are  the  gift  of 
Albert  S.  Bickmore  and  William  A.  Haines.  The  remainder 
of  the  collections  was  obtained  by  purchase  in  this  country  and 
Europe.  The  Department  of  Public  Parks,  under  the  authority 
granted  by  the  last  Legislature,  will  commence  in  the  autumn  the 
erection  of  a  permanent  building  in  Manhattan  Square,  for  this 
collection.  The  cost  of  the  new  building  will  not  exceed  five 
hundred  thousand  dollars. — American  Chemist, 

Prof.  Baird,  of  the  Smithsonian  Institution,  who  was  last  spring 
appointed  by  the  President  and  confirmed  by  the  Senate  as  United 
States  Commissioner  of  Fish  and  Fisheries,  will  visit  the  coast  of 
New  England  during  the  coming  summer,  making  his  head  quarters 
at  Wood's  Hole.  The  act  of  Congress  under  which  the  Commis- 
sioner is  appointed  makes  it  his  duty  to  prosecute  investigations 
with  a  view  of  ascertaining  whether  any  and  what  diminution  in 
the  number  of  valuable  fishes  has  taken  place,  and  if  so,  to  what 
causes  the  same  is  due.  He  is  also  to  report  to  Congress  whether 
any  and  what  protective  prohibitory  or  precautionary  measures 
should  be  adopted  in  the  premises. 

We  understand  that  Prof.  Baird  will  dredge  extensively  both  at 
the  surface  and  at  the  bottom,  and  the  investigations  will  be  of 
great  interest  to  naturalists,  several  of  whom  will  join  him  in  his 
explorations. 

The  Providence  Franklin  Society  celebrated  its  semi-centennial 
anniversary  on  May  9th.  This  society  has  been  more  active  in  the 
past  than  of  late  years,  but  seems  now  to  show  unusual  activity. 
Several  scientists  of  eminence  have  been  active  members,  and  we 
trust  a  new  life  and  energy  will  be  infhsed  into  its  present  work- 
ing staff. 

■ 

Silk  worm  eggs  fh>m  Japan,  to  the  amount  of  one  hundred  and 
thirty-five  thousand  cards,  costing  in  that  country  six  hundred 
and  seventy-five  thousand  dollars,  lately  arrived  in  San  Francisco. 
— American  Chemist. 
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We  are  sorry  to  learn  that  the  Government  of  Nova  Scotia,  in 
resorting  to  the  retrenchment  system,  has  withdrawn  the  small, 
annual  grant  heretofore  made  to  the  Institute  of  Natural  »Science. 
the  only  scientific  society  that  colony  possesses ;  and,  moreover, 
one  which  for  the  past  eight  years  has  struggled  to  maintain  a 
position  creditable  to  itself  and  the  country  in  which  it  is  estab- 
lished. Surely  the  trouble  and  expense  of  publishing,  setting 
aside  the  gratuitous  mental  labor  of  those  members  who  have 
(limished  the  interesting  papers  which  together  form  the  eight 
annual  parts,  comprising  two  volumes  of  over  one  thousand  pages, 
should  have  been  considered  by  the  authorities  of  the  colony 
before  they  acted  in  such  an  illiberal  spirit.  We  trust,  neverthe- 
less, to  see  the  Institute  still  progress  in  its  career  of  usefulness. 
—  Nature. 

Prof.  Agassiz  has  accepted  an  invitation  extended  to  him  by 
the  Coast  Survey  Bureau  to  take  passage  on  the  iron  coast  survey 
steamer,  which  has  just  been  built  near  Wilmington,  Del.,  and 
which  sails  for  the  Pacific  coast  in  September  next.  The  expedi- 
tion will  take  deep  sea  soundings  all  the  way,  and  extensive  collec- 
tions of  specimens  will  be  made  for  the  Museum  of  Comparative 
Zoology  at  Cambridge. 

Secretary  Boutwell  has  written  to  the  Secretaries  of  State  and 
Navy  asking  that  naval  and  other  officers  may  be  instructed  to 
afford  such  courtesy  and  assistance  to  the  exploring  party  as  may 
be  desirable. 

We  learn  that  Count  Pourtales  of  the  Coast  Survey  and  Rev. 
Dr.  Hill  will  accompany  the  expedition. 

The  Legislature  of  Arkansas  has  passed  a  bill  providing  for  a 
geological  survey,  and  making  an  appropriation  of  fifteen  thousand 
dollars  for  beginning  the  work.  The  position  of  chief  geologist, 
salary  two  thousand  eight  hundred  dollars  per  annum,  was  ten- 
dered to  Prof.  Edward  Orton,  of  Antioch  College,  one  of  the  as- 
sistant geologists  on  the  Ohio  survey,  but  has  been  declined  by 
him. — American  Chemist, 

The  President  of  the  Geological  Society  of  Glasgow  thinks  the 
phosphate  deposits  of  South  Carolina  are  of  Eocene  Tertiarj'  age. 
This  is  quite  a  mistake,  as  they  are  of  Quaternary  age.  The 
bones  he  refers  to  were  washed  out  of  Eocene  strata,  but  they  are 
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associated  with  Quaternary  mammals  such  as  the  tapir,  horse, 
mastodon,  mammoth,  megatherium,  dinotherium,  etc. 

The  Maryland  Academy  of  Sciences  held  its  annual  meeting  in 
May,  electing  Rev.  Dr.  J.  G-.  Morris,  President,  and  Rev.  E.  A. 
Dalrymple,  Corresponding  Secretary,  with  the  usual  officers.  This 
society  holds  field  meetings,  and  otherwise  shows  considerable  ac- 
tivity. 

The  State  Geological  Rooms  at  Springfield,  Illinois,  were  burned 
on  the  twenty-second  of  February,  and  the  state  collections  were 
greatly  damaged  by  water  and  hasty  removal. 

The  Record  of  Entomology  for  the  year  1870  is  now  published. 
The  design  of  this  useful  annual  is  to  collect  from  various  periodi- 
cals and  transactions  of  societies,  the  titles  of  articles  and  notices 
of  new  discoveries  in  entomology,  thus  giving  a  record  of  the 
progress  of  American  entomology  each  year.  In  this  way  the  iso- 
lated descriptions  of  new  species,  and  notes  about  the  habits  of 
insects  are  indicated  so  that  the  working  entomologist  is  greatly 
aided  in  collecting  the  materials  for  study.  It  also  gives  foreign 
entomologists  a  summary  of  what  has  been  done  in  this  country, 
and  thus  brings  the  working  entomologists  of  both  hemispheres 
into  closer  relations.  The  work  is  advertised  in  the  present  num- 
ber. 
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S.  J.,  Hadson,  Mass.— The  plant  yon  send  is  the  Habenaria  virescens.  It  belongs  to 
the  Orchis  family  and  is  not  uncommon  in  wet  places  where  the  skunk  cabbage  grows. 
^  J.  Xi.  K. 

C.  G.  A..  Augusta,  Me.— The  specimens  you  send  from  the  pine  tree  of  about  sixty 
feet  in  height  are  pronounced  by  Prof.  Gray  to  be  unquestionabiT  from  the  Pinua  Bank- 
Hama  as  yon  supposed.    Tour  Orland  tree  is  remarkable  for  its  height. 

S.  S.  C— Speaking  of  the  enemies  of  the  oyster  a  correspondent  writes:— "Along 
the  tidal  rivers  and  sounds  of  East  Florida  are  vast  beds  of  oysters,  many  of  which 
are  seen  when  the  tide  foUs  to  have  been  opened  and  the  animal  removed.  It  was  diffi- 
cult to  understand  by  what  agency  this  was  done.  Inquiring  of  an  intelligent  native 
pilot  and  fisherman,  I  was  told  that  the  Sheepshead  ana  Drum,  fishes  whose  principal 
food  consists  of  Crustacea  and  mollu8ks,are  able  with  their  strong  Jaws  and  pavement* 
like  teeth  to  crush  the  shells  of  the  oyster  sufficiently  to  extract  the  animal.  More- 
over, the  Conch  (Turbo),  [Does  not  our  correspondent  mean  the  Strombus?]  which 
shell-fish  is  very  common  on  these  coasts,  inserts  its  hard  and  homy  operculum 
(which  well  represents  an  oyster  knife),  between  the  shells,  pries  them  open,  and  sucks 
out  the  oyster  with  a  fieshy  tube,  or  proboscis.  This  Conch,  which  is  n-om  six  to  ten 
inches  long,  puts  out  a  foot,  upon  which  it  can  travel  along  the  bottom.  It  walks  to  the 
oyster  bed,  aeliberately  pnes  open  the  ovster,  and  takes  him  raw  on  the  half  shell ;  a 
remarkable  performance  indeed,  for  a  Gasteropod."  We  submitted  this  communica- 
tion to  an  eminent  naturalist,  who  has  spent  much  time  exploring  in  Florida,  who  re- 
plies as  follows :— **  Gasteropods  do  not  open  oysters  with  their  opercnla.  The  Turbo 
m  fiict  is  a  vegetable  feeder.  The  ovsters  arc  killed  by  fVost  in  severe '  northers,'  and 
when  the  animal  decomposes,  the  snells,  of  course,  open  by  the  elasticity  of  the  carti- 
lage. No  fish  has  teeth  strong  enough  to  crush  ovster  sheUs;  they  ft-equent  the  beds 
for  the  smaller  shells  and  Crustacea  which  harbor  there.'' 
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There  are  probably  a  number  of  microscopiBts,  or,  perhaps  it 
would  be  better  to  say,  possessors  of  microscopes  in  this  country, 
who  would  gladly  turn  their  attention  to  the  minute  Fungi,  if  they 
only  knew  how  to  begin,  or  could  obtain  any  one  book  or  treatise 
which  would  furnish  the  necessary  guidance.  As  there  is  no  such 
book  in  existence,  the  literature  of  Mycology  being  confused  and 
scattered  in  the  highest  degree,  it  may  be  that  a  few  words  of 
advice  as  to  the  best  mode  of  study  of  this  subject  will  be  of  some 
interest. 

As  a  text  for  my  remarks,  I  will  take  one  of  the  commonest 
of  the  minute  Fungi,  which  can  be  found  everywhere  and  at  all 
times  of  year,  namely,  VcUsa  stelltdata  Fr.  The  Valsse  form  a 
genus  of  the  great  order  Spheeriacei,  which  in  their  various  states 
comprise  the  majority  of  the  black  specks  or  dots  which  will  be 
found  upon  almost  all  decaying  wood,  and  dead  twigs,  leaves,  and 
herbaceous  stems.  To  obtain  specimens,  you  need  only  step  into 
the  yard  and  examine  minutely  a  few  twigs,  pieces  of  old  board, 
or  dead  stems  of  flowers  or  weeds,  on  some  of  which  you  will  be 
certain  to  find  little  black,  shot-like  bodies,  varying  in  size,  fi'om 
that  of  a  large  pin's  head  to  a  mere  point  hardly  perceptible  to  the 
naked  eye,  while  half  an  hour's  stroll  in  the  woods,  and  an  exami- 
nation of  two  or  three  decaying  stumps  or  logs,  and  some  of  the 
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dead  branches  lying  about,  and  especially  an  orerbauling  of  one 
of  the  little  piles  of  drift  wood  about  the  roots  of  some  tree  on 
the  bank  of  a  creek,  will  furnish  you  material  for  a  year's  work,  if 
properly  used.  On  one  or  more  of  the  branches  you  have  picked 
up  you  will  find  a  portion  thickly  dotted  with  black  spots,  which, 
under  a  band  m^nifier  will  be  seen  to  be  little  black  bodies, 
closely  united  and  bursting  through  the  bark.  These  are  really 
the  ends  of  as  many  tubes,  which  are  the  necks  of  globular,  ovml 
or  retort-shaped  flasks  buried  in  the  bark  or  wood  beneath.  By 
slicing  off  with  a  sharp  knife,  thin  horizontal  sections  of  the  bark, 
through  one  or  two  of  these  little  pustules,  you  will  be  able  to  see 
^  these  flasks   in 

■~  situ    very    dis- 

tinctly. Proba- 
bly they  will  ap- 
pear black  and 
empty  with 
thick  walls. 

With  the 
point  of  a  knife 
pick  out  one  or 
two  of  these 
flasks,  put  them 
on  a  glass  slide 

lion.  c.  AkI  ind  pwrpbTfM.  d,aporei.  a,  borlionul  lacUoii  or  eon-    WIID    a    QTOp  01 

water,  and  a 
rather  thick  cover,  and  crush  them  out  flat  by  pressure.  Examui- 
ation  of  the  object  thus  prepared,  with  a  power  of  about  two  hun- 
dred and  fifty  diameters,  will  show  that  the  contents  of  the  flasks 
are  little  colorless  delicate  sacs,  in  each  of  which  are  eight  minnte 
colorless,  curved,  sausage  shaped  spores. 

The  little  sacs  are  called  thecfe,  or  more  usually  asci,  the  fla^ 
which  encloses  them  being  called  the  perithecium.  And  the  Sptuer- 
iacei  are  Fungi  in  which  the  spores  are  contained  in  asci  (as- 
comycetes)  and  the  asci  are  produced  in  perithecia,  which  sre 
more  or  less  globose,  at  first  entirely  closed,  at  length  opening  by 
a  neck  (ostiole),  or  pierced  by  a  small  hole  or  pore  at  the  summit 
If  each  perithecium  is  by  itself,  or  solitary,  not  imbedded  in  a 
crust  or  stroma,  but  either  on,  or  in  the  bark  or  wood,  it  is  called 
a  simple  or  true  Sphnria. 


THE   STUDY   OF   MINUTE   FUNGI.  325 

If  the  perithecia  are  associated  in  little  clusters  of  from  two  to 
twenty,  imbedded  in  the  bark  or  wood,  with  long  necks  which  con- 
verge to  form  a  bundle  or  disc  which  pierces  the  bark,  it  is  a  Valsa. 
If  the  perithecia  are  buried  in  a  brown  or  black  carbonaceous 
mass  or  stroma,  which  grows  like  a  cushion  on  the  bark,  the  necks 
of  the  perithecia  being  short  and  not  converging,  it  belongs  to 
the  genus  Hypoxylon,  If  this  stroma  is  more  developed,  grow- 
ing up  like  a  miniature  club  from  one  to  four  inches  high,  black  or 
brown,  corky  or  brittle,  with  the  perithecia  immersed  in  it  at  the 
upper  part,  it  forms  the  genus  Xylaria.  If  this  club  or  stalk  be 
fleshy,  white  or  red  it  is  a  Cordyceps,  This  genus  for  the  most 
part  grows  up  from  dead  caterpillars  or  insects,  giving  rise  to  the 
newspaper  stories  of  the  vegetable  bug. 

Let  us  now  return  to  our  Valsa.  Having  determined  that  it  is 
a  Valsa,  we  next  wish  to  know  its  specific  name.  And,  just  at 
this  point  is  where  the  great  difficulty  in  the  study  of  mycology 
commences,  where  the  student  is  most  apt  to  be  discouraged  and 
demoralized,  and  where  a  little  assistance  is  most  needed.  To 
determine  the  species  of  a  Valsa  we  must  first  ascertain  whether 
the  perithecia  are  in  a  special  stroma,  and  next  whether  this 
stroma  has  a  distinct  limiting  wall  or  conceptaculum. 

If  there  is  a  black,  ventricose  conceptaculum,  pyriform  or  co- 
noidal  in  shape,  the  apex  being  upwards,  with  the  perithecia  scat- 
tered through  the  stroma,  and  their  long  converging  necks  bursting 
through  the  conceptaculum,  and  then  through  the  bark,  it  belongs 
to  the  subdivision  Circamscriptos.  Slicing  across  one  of  the  pus- 
tules of  our  Valsa,  and  examining  the  cut  surface  we  see  a  black 
ring ;  the  cut  edge  of  the  conceptaculum,  within  which  is  a  spongy 
mass,  the  stroma,  in  which  are  the  perithecia.  Of  the  Fo^ce 
drcumscriptcBy  about  forty  species  have  been  described  by  my- 
cologists. To  decide  which  of  these  species  you  have  before  you, 
you  next  examine  the  spores.  About  a  dozen  species  have  spores 
like  those  described  above,  namely,  colorless  curved  rods.  Your 
next  step,  then,  is  to  ascertain  accurately  the  length  of  the  spores 
before  you.  And  by  "  accurately  "  I  mean  that  you  should  deter- 
mine their  length  to  within  the  yxr  Jxra  o^  ^^  ^^^^^l^-  The  easiest  way 
to  do  this,  is  by  means  of  an  eye-piece  micrpmeter,  but  if  you 
have  not  this  you  must  rule  a  scale  on  a  card  by  ^id  of  ypur  stage 
micrometer  and  camera  lucida. 

On  a  line  across  one  end  of  the  card,  mark  off  the  length  of 
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three  or  four  one-thousandths  of  an  inch  as  they  appear  through 
the  camera.  At  each  of  these  points  draw  a  line  perpendicular  to 
the  base.  The  most  convenient  length  for  these  lines  is  2^  inches. 
Now  divide  these  lines  into  ten  equal  parts,  by  lines  ruled  parallel 
to  the  base  line,  and  then  draw  a  line  diagonally  fh)m  one  of  the 
-j^j\f7  inch  marks  on  the  base  line  to  the  next  yij^nr  ^^^1^  mark  in 
the  tenth  line  above.  You  will  thus  have  constructed  a  diagonal 
scale  which  will  measure  to  the  ten-thousandth  of  an  inch.  To 
use  it,  you  lay  it  on  the  stage  beside  the  object,  and  view  it  with 
one  eye  and  the  object  with  the  other.  You  will  with  a  very  little 
practice  see  the  object  projected  on  the  card  and  can  read  off  its 
length  at  once. 

On  measuring  the  spores  of  your  specimen,  you  find  that  they 
are  .0004  of  an  inch  long.  The  spores  of  all  the  species  in  this 
division  of  the  Valsse  are  shorter  than  this,  with  the  exception  of 
VcUm  stdlulaJta  Fr.  Fr.  stands  for  Fries,  a  great  Swedish  mycolo- 
gist who  named  and  described  this  species  and  this  is  his  descrip- 
tion. 

^^8*  steUulaia,  —  Subrotunda,  immersa,  stromata  albo  circum- 
scripto,  ostiolis  ovato  globosis,  brevibus  radiato  stellatis"  .  .  . 
The  "  Systema  Mycologicum"  of  Fries  from  which  the  above  de- 
scription is  taken,  was  published  in  1822,  and,  of  course,  at  that 
time  there  was  no  microscope  at  his  command  by  which  he  could 
define  the  fruit.  The* first  description  of  the  spores  of  this  spe- 
cies was  given  by  De  Notaris,  in  1853,  in  the  Memoirs  of  the 
Academy  of  Science  in  Turin. 

But  the  mere  giving  a  name  to  our  fungus,  or  finding  out  what 
name  somebody  else  has  given  to  it,  amounts  to  very  little,  except 
as  giving  the  same  sort  of  mental  exercise  and  amusement,  as  the 
putting  together  a  puzzle  of  any  kind  would  do.  What  we  want 
to  know,  is,  how  did  the  Valsa  get  there  under  the  bark?  What 
is  its  life  history,  and  what  is  its  use  or  purpose,  if  it  has  any? 
And  the  first  question  of  all  to  occur  to  you,  if  you  have  become  a 
little  impatient  of  the  very  minute  points  by  which  one  of  the  so- 
called  species  differs  from  another  is,  how  do  you  know  that  these 
points  indicate  specific  differences?  In  other  words  why  do  you 
practically  assert  that  the  fungus  with  spores  exactly  like,  bat 
with  spores  the  one  ten-thousandth  of  an  inch  shorter  than  an- 
other fungus,  may  not  be  merely  a  stunted  specimen  of  the  latter? 
To  the  latter'query  I  must  reply,  that  at  present  we  have  no  satis- 
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factory  basis,  on  which  to  discriminate  species  in  the  minute  Fungi, 
and  this  is  true  even  as  regards  some  genera,  and  it  is  with  a 
faint  hope  that  some  of  my  readers  will  aid  in  establishing  such 
a  basis  that  I  have  called  their  attention  to  this  subject.  The  prac- 
tical  test  of  a  good  species  is,  that  it  will  produce  its  like,  subject 
to  variations  which  are  usually  limited  in  degree.  Now  this  test 
has  not  been  applied  to  any  of  the  species  of  Valsa,  nor,  indeed, 
to  any  of  the  Sphaeriacei ;  and  the  observer  who  will  take  a  spec- 
imen of  VcUaa  steUtdata  or  of  any  other  species,  and  propagate 
it,  watching  its  development  under  varying  conditions  of  place, 
moisture  and  temperature,  and  honestly  and  accurately  report  the 
results,  will  do  more  to  advance  our  knowledge  of  these  plants 
than  if  he  had  collected  and  ticketed  a  thousand  or  two  of  them. 
This  field  is  almost  entirely  unexplored,  and  I  know  of  no  re- 
ported results  of  culture  of  any  of  the  Sphaeria^ei.  All  that  has 
been  done  has  been  in  a  fe«w  cases  to  observe  the  succession  of 
forms  and  to  conclude  on  the  principle  of  "post  hoc  ergo  propter 
hoc"  that  these  forms  necessarily  belong  to  the  same  plant. 

That  some  of  the  minute  Fungi  in  the  various  stages  of  their 
development  assume  different  forms — so  much  so  that  these  forms 
have  been  classed  under  different  orders  and  classes,  there  is  no 
doubt — but  in  very  few  cases  have  these  various  stages  been  made 
out  with  anything  like  precision.  The  Brothers  Tulasne,  in  the 
second  volume  of  their  great  work,  the  "Selecta  Fungorum  Car- 
pologia,"  attempt  to  specify  the  various  stages  and  forms  of  the 
Sphseriacei — and  upon  these  to  base  a  new  system  of  classifica- 
tion. Splendid  as  is  their  work,  it  will  very  soon  be  manifest  to 
any  one  who  attempts  to  make  use  of  it  to  classify  species  which 
they  have  not  named — and  although  the  book  is  a  thick  quarto,  it 
does  not  refer  to  one-tenth  part  of  the  forms  known — that  it  will 
afford  him  little  or  no  assistance. 

The  attempt  at  a  physiological  classification  of  these  organisms 
is  as  yet  premature,  the  mere  morphological  classification  being 
still  so  very  incomplete,  that  it  is  impossible  from  published  de- 
scriptions to  identify  much  more  than  half  of  the  minute  Fungi 
which  have  been  described,  while  a  vast  number  have  been  col- 
lected and  named  which  have  never  been  described  at  all.  I  do 
not,  therefore,  recommend  the  microscopist  who  proposes  to  un- 
dertake this  study,  to  try  to  do  more  at  first  than  to  recognize 
genera,  and  I  furthermore  advise  him  to  confine  his  work  for  a 
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time  to  half  a  dozen  species  which  he  can  get  named  for  him  by 
some  one  who  has  the  necessary  facilities  for  so  doing  in  the  shape 
of  identified  specimens.  For  instance,  having  ascertained  that 
he  has  a  specimen  of  VcUsa  steUulata^  let  him  first  see  whether  he 
can  get  the  spores  to  germinate.  First,  he  may  try  them  with  a 
little  water  on  some  form  of  growing  slide,  the  simplest  form  of 
which  is  to  take  the  slide  with  the  spores  on  it  covered  witli  a 
'piece  of  thin  glass  just  as  he  has  been  examining  it  under  the 
microscope,  and  laying  it  across  a  narrow  dish  of  water  (a  soap 
dish  or  toothbrush  dish  is  just  the  thing)  let  two  or  three  threads 
lead  from  the  water  to  the  edge  of  the  thin  glass  cover.  The 
growing  slides  of  Hofftaan,  De  Bary,  Dr.  Maddox,  and  those  de- 
scribed by  Dr.  Curtis  and  the  author  in  their  report  on  Fungi  in 
connection  with  the  Texas  cattle  fever,  are  all  good  and  useful. 
The  spores  should  be  tried  not  only  in  water,  but  in  fluids  which 
will  afibrd  them  some  nutriment,  such  as  juice  of  fruits  or  plants, 
Pasteur's  fluid,  or  on  such  media  as  a  slice  of  potato,  blotting 
paper  soaked  in  lemon  juice,  etc.,  etc. 

But  the  most  essential,  and  what  will  prove  to  be  the  most 
interesting,  experiments  will  be  the  culture  of  the  fungus  in  its 
native  habitat,  viz.,  on,  or  in  the  small  branches  of  the  tree  on 
which  it  is  found.  Cut  off  a  small  branch  of  oak  and  cut  it  into 
lengths,  say  a  foot  long.  Examine  these  carefrilly  to  make  sure 
that  the  bark  is  smooth  and  unbroken,  and  then  on  half  a  dozen 
of  these  pieces  plant  your  Valsa  by  placing  it  both  on  and  under 
the  bark  at  marked  points.  Plant  the  same  Valsa  in  like  manner 
on  similar  pieces  of  branches  from  other  trees,  for  instance,  elm, 
beech,  and  blackberry  or  green-brier  (Smilax)  or  on  the  grape- 
vine. For  purposes  of  comparison,  keep  half  a  dozen  simUar 
pieces  of  each  kind  of  wood  without  planting  anything  on  them. 
Now  place  your  pieces  of  wood,  two  of  them  in  a  miniature  hot- 
bed, two  of  them  under  glass  over  water,  and  two  of  them  simply 
on  the  ground  in  the  open  air,  where  they  will  not  be  disturbed. 
Observe  that  wherever  you  put  a  planted  specimen,  you  must  pat 
an  unplanted  branch  of  the  same  wood  under  the  same  circum- 
stances. 

Having  planted  this  new  kind  of  garden  you  have  to  watch  for 
results.  If  the  theories  of  Tulasne  are  correct  you  ought  to  find, 
preceding  the  true  Valsa,  little  perithecia  which  however  will  con- 
tain no  asci,  but  minute  colorless  bodies  embedded  in  a  sort  of 
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gelatine  which  have  an  active  swarming  motion  when  placed  in 
water,  and  which  he  calls  spermatia ;  these  he  says  will  not  ger- 
minate, but  I  advise  you  to  try  for  yourself.  These  bodies  are 
osually  referred  to  the  genus  Cytispora  or  Naemaspora,  belong- 
ing to  a  totally  different  order  of  Fungi,  the  Sphseronemei  of  the 
Coniomycetes.  You  will  probably  also  find  various  moulds  ap- 
pearing on  the  sticks,  some  of  which  are  very  curious,  and  have 
received  very  long  and  hard  names,  and  your  experience  will  differ 
from  mine  if  you  do  not  find  a  number  of  forms  which  you  will  not 
expect  and  which  will  puzzle  you  very  much.  Note  and  draw  them 
all,  and  combine  your  results  in  a  paper  for  the  Naturalist,  which 
shall  give  the  life  history  of  the  particular  Hypoxylon,  Diatiype, 
Valsa  or  Sphaeria,  with  which  you  have  experimented. 

The  field  is  very  wide,  and  the  experiments  of  one  man  must  be 
checked  by  those  of  another  to  get  our  knowledge  of  the  subject 
established  upon  a  satisfactory  basis. 

I  feel  sure  that  any  one  who  gets  fairly  started  in  this  field  of 
investigation  will  find  it  infinitely  more  amusing,  interesting  and 
satisfactory  than  looking  at  specimens  purchased  ready  mounted 
and  labelled. 

There  is  another,  and  the  usual  mode  of  studying  this  subject, 
namely,  the  collecting  all  the  specimens  you  can  get  and  having 
ascertained  their  specific  names  put  them  in  an  herbarium.  This 
kind  of  work  very  few  can  have  the  necessary  facilities  for  doing, 
for  it  is  absolutely  necessary  to  have  access  to  authentic  speci- 
mens and  good  libraries  to  obtain  valuable  and  satisfactoiy  re- 
sults. It  is  work  which  must  be  done  by  somebody,  but  it  in- 
volves a  good  deal  of  uninteresting  labor,  and  is  not  at  present  so 
desirable  as  the  mode  of  investigation  which  I  have  indicated. 
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The  principal  object  of  the  following  notes  pn  the  toad  as  a  col- 
lector of  beetles,  is  to  show  how  useful  some  of  the  lower  animals 
are  to  man  in  his  search  after  knowledge.    Before  entering  on  the 
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subject,  a  f^w  remarks  on  the  habits  of  the  toad  may  not  be  unin- 
teresting. 

From  the  earliest  accounts  relating  to  this  creature  it  has  always 
been  looked  upon  by  the  people  as  ngly,  hideous,  and  venomoas, 
while  even  supernatural  powers  have  been  attributed  to  it.  Thus 
an  old  author  says :  "  K  the  toad  burrowed  near  the  root  of  a 
tree  every  one  who  ate  a  leaf  of  that  tree  would  die,  and  if  he 
only  handled  it,  would  be  struck  with  sudden  cramps."  Some  of 
the  antidotes  recommended  for  toad  venom  are  the  following: 
Black  hellebore,  powdered  crabs,  the  blood  of  the  sea-tortoise 
mixed  with  wine,  the  stalks  of  dogs'  tongues,  the  powder  of  the 
right  horn  of  a  hart,  cummin,  the  veimet  of  a  hare,  the  quintes- 
sence of  treacle  and  the  oil  of  a  scorpion,  mixed  and  taken  ad  Wh 
itum. 

Even  in  those  days  when  these  elaborate  prescriptions  were  in- 
vented some  good  was  acknowledged  to  exist  in  the  toad.  The 
'^  toad-stone  "  is  alluded  to  by  Shakespere  in  the  passage : 

"  Sweet  are  the  uses  of  adversity, 
Which  like  a  toad,  ngly  and  yenomoas. 
Wears  yet  a  precious  Jewel  in  its  head." 

During  the  middle  ages  the  stone  found  in  the  head  of  this  rep- 
tile was  popularly  believed  to  be  possessed  of  the  power  of  giving 
warning  of  the  presence  of  poisons.  Fenton,  writing  in  the  year 
1569,  says :  "There  is  to  be  found  in  the  heads  of  old  and  great 
toads  a  stone  they  call  borax  or  stelon.  This  worn  in*a  ring  gives 
a  forewarning  against  venom."  Another  recommendation  the  toad 
had  in  those  days  was  "  its  power  as  a  styptic."  Supposing  any 
one  to  fall  down  and  knock  his  nose  against  a  stone,  he  could  in- 
stantly stop  the  bleeding  if  he  only  had  in  his  pocket  a  toad  that 
had  been  pierced  through  with  a  piece  of  wood  and  dried  in  the 
shade  or  smoke.  All  he  had  to  do  was  to  hold  the  dried  toad  in 
his  hand  and  the  bleeding  would  immediately  cease.  The  reason 
for  this  effect  is,  "  that  horror  and  fear  constrained  the  blood  to 
run  into  its  proper  place,  for  fear  of  a  beast  so  contrary  to  nature." 

In  our  day,  however,  the  properties  of  this^  animal  are  better 
understood,  although  to  a  great  extent  it  is  still  held  to  be  venom- 
ous by  the  people,  and  generally  killed  wherever  it  is  found. 

Recent  investigations  go  to  prove  that  an  acrid  secretion  covers 
the  body  of  the  toad,  which  is  the  cause  of  sore  mouths  in  dogs 
attacking  it.    One  of  the  great  uses  of  the  toad  is  its  propensity 
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for  destroying  insects  injurious  to  vegetation.  Our  gardeners 
ought  to  introduce  them  mto  their  gardens  and  cultivate  the  ac- 
quaintance of  these  creatures,  their  little  trouble  in  so  doing  would 
be  amply  compensated. 

The  toad  is  of  a  retiring  disposition,  loving  dark  comers  and 
shady  places.  It  has  a  slow,  jumping  motion,  and  is  of  a  very 
timid  disposition.  Numerous  instances  might  be  cited  of  pet 
toads,  and  of  their  becoming  quite  tame. 

The  toad  differs,  in  some  respects  from  the  nearly  related  frog. 
The  structure  of  the  mouth  .is,  however,  nearly  the  same ;  the 
tongue  is  attached  by  the  root,  as  it  were,  to  the  base  and  front 
of  the  mouth,  the  tip  being  reversed  and  pointing  down  the  throat 
when  the  animal  is  at  rest. 

The  moment  it  sees  an  insect  its  eyes  brighten  and  sparkle,  the 
toes  twitch  and  quicker  than  the  eye  can  follow,  the  tongue  is 
thrown  out,  the  insect  transfixed,  and  withdrawn  into  the  mouth. 

Unlike  the  frog,  the  toad  does  not  spring  after  its  prey,  but  re- 
mains seated.  Having  kept  frogs  in  the  aquarium,  I  have  noticed 
that  they  will  spring  two  or  three  times  their  own  length  from  the 
moss  to  catch  a  fly  on  the  glass,  using  their  tongue,  as  it  were,  on 
the  jump.  They  seldom  miss  their  mark.  As  far  as  my  experi- 
ence goes,  neither  of  these  animals  will  eat  anything  without  life 
or  motion.  I  have,  however,  ofben  deceived  a  frog  by  moving  a 
dead  fly  in  the  sight  of  the  creature,  which  it  always  took  readily. 

Many  stories  have  been  told  of  toads  in  rocks,  and  reasons 
have  been  given  by  authors  as  to  the  way  in  which  they  became 
so  embedded.  My  subject  has,  however,  nothing  to  do  with  these 
"  old  great  toads,"  but  to  one  of  our  own  day  and  generation. 
After  this  digression,  I  shall  now  introduce  my  friend,  the  toad,  in 
his  capacity  as  a  collector  of  beetles. 

The  true  naturalist,  in  the  pursuit  of  his  study,  is  a  very  teach- 
able individual ;  he  never  refuses  assistance,  from  any  one,  what- 
ever his  station  in  life  is,  or  however  meagre  his  knowledge  of  the 
science  may  be,  The  many  ways  he  uses  the  animal  creation  to 
advance  his  knowledge  in  the  particular  branch  of  study,  may  be 
illustrated  as  follows :  — 

The  conchologist  wearies  for  the  pleasant  days  of  summer,  to 
take  a  trip  to  the  sea-side,  with  his  dredges  .and  lines,  his  bottles 
and  store  boxes,  where  he  adds  to  his  collection  many  interesting 
and  perhaps  new  forms  of  moUuscan  life. 
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A  trip  to*  the  sea-side  is  not  always  easily  obtained ;  but  the 
naturalist  may  be  Been  in  the  markets  buying  the  several  species 
of  flat  fish,  such  as  flounders  and  other  species  which  live  and 
feed  at  the  bottom  of  the  sea.  Knowing  them  to  be  good  col- 
lectors, he  takes  advantage  of  this  fact  to  procure  many  and 
sometimes  rare  species,  anlthus  adds  to  his  cabinet,  without  the 
trouble  of  dredging  for  them. 

The  entomologist,  likewise,  has  recourse  to  difl'erent  methods  to 
obtain  the  objects  of  his  interesting  study.  The  following  is  one 
of  many : 

Starting  at  six  o'clock  one  morning,  in  the  summer  of  1864, 
for  a  walk  to  our  beautifUl  mountain  to  collect  insects,  provided 
with  the  requisite  apparatus,  a  wide-mouthed  bottle,  with  spirits, 
for  beetles,  and  a  small  flat  box,  lined  with  cork,  for  butterflies, 
etc.,  my  success  was  particularly  good.  The  flrst  captures  were 
eleven  specimens  of  carrion  beetles,  comprising  three  species,  viz., 
Silpha  peUata^  SUpha  marginalia  and  SUpha  inasqtudis.  These 
were  obtained  from  the  body  of  a  dead  hawk-owl  {Sumia  uttda). 
Having  secured  them  in  the  bottle,  and  while  walking  leisurely 
along,  I  noticed  a  toad  {Bufo  American%is)  sitting  contentedly  at 
the  root  of  a  basswood  tree  {Tilia  Americana),  Having  never 
made  use  of  my  dingy  friend  as  an  insect  collector,  although  aware 
of  his  propensity  that  way,  my  mind  was  made  up  to  press  him  into 
the  service — but  how?  He  must  be  dead  first.  As  he  sat  looking 
at  me  with  his  beautiful  eyes  (for  although  his  appearance  is  not 
very  prepossessing,  still  those  beautifUl,  bright,  yet  languid  eyes 
go  a  great  way  to  improve  his  appearance),  I  had  certain  qualms  of 
conscience  about  taking  his  life ;  still  it  was  in  the  cause  of  ento- 
mology, and  for  the  fitrtherance  of  science  his  life  was  sacrificed. 
Now  he  was  dead ;  how  was  I  to  proceed  ?  I  had  cut  up  and  dis- 
sected many  insects  as  well  as  birds ;  but  to  cut  up  a  toad,  and 
before  breakfast — "there's  the  rub" — that  grey,  warty  toad,  no 
beautiful  eyes  now.  One  slash  of  the  knife  through  the  skin, 
another  through  the  walls  of  the  stomach,  and  the  poor  creature's 
breakfast  was  exposed. 

I  was  a  little  disappointed  at  first,  as  one  or  two  common  fonns 
of  beetles  presented  themselves,  that  might  have  been  obtained 
without  sacrificing  thp  poor  animal;  still,  I  reasoned  as  he  had 
been  up  nearly,  or  perhaps  all  night,  collecting,  and  I  had  not,  he 
must  have  taken  some  species  not  in  my  collection.    Having 
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scraped  the  contents  of  his  stomach  into  my  bottle  of  spirits,  I 
started  home,  resolved  to  see  what  the  insects  were  before  break- 
fast. 

I  spread  them  out  on  a  sheet  of  blotting-paper  and  comited 
them,  the  resalt  being  as  follows,  naming  them  for  the  benefit  of 
my  entomological  fnends,  who  have  not  made  use  of  the  toad  as  a 
collector  of  insects : — 

There  were  thirteen  perfect  specimens,  viz., — 

No.  of  Speeimeni. 

CTmiiidis  pilosa,  rare, one. 

Flatyniifl  cnpripennis,  common, two. 

Bembidiom  qaadrimacnlatum,  uncommon, one. 

Cercoyn,  undefcermined, *       .       .  three. 

Tachypomsjocosus,  common, one. 

PsderuB  littorarius,  rare, one. 

Ips  fiiciatns,  common, three. 

Ips  Bangninolentufl,  common, one. 

Besides  these,  there  was  one  elytron  each  of  Hippodamia  and 
of  Brachycantha ;  also  vestiges  of  legs  and  wings  of  other  insects. 

I  have  killed  several  toads  since,  with  similar  results ;  one,  I 
may  mention,  had  the  stomach  filled  with  a  species  of  Chrysome" 
lidcB,  Doryphora  trimaeulata,  amounting  to  eleven  specimens.  He 
had  evidently  come  across  a  colony  of  that  insect,  and  made  a 
hearty  breakfast.  I  may  state  that  this  insect  was  in  great  abun- 
dance, during  1864,  on  the  Island  of  Montreal.  The  same  may  be 
said  of  last  summer,  1868 ;  taking  them  by  the  score  on  the 
Mountain,  also  along  the  river  at  Hochelaga. 

The  earlier  you  go  out  in  the  morning  the  better ;  before  sun- 
rise, if  possible,  ere  the  process  of  digestion  has  gone  too  far. 

Birds  $Lxe  also  very  useful  as  collectors  of  insects,  as  may  be 
seen  by  the  following  from  one  of  the  daily  papers,  being  only 
one  of  many  thousand  examples :  — 

Birds  The  Farmbb's  Friends.— An  intelligent  farmer  boy  in  niinois  obserred  a 
small  flock  of  qnails,  commencing  at  one  side  of  a  cornfield,  taking  about  five  rows 
regularly  through  the  field,  scratching  and  picking  around  every  hUl,  then  returning 
and  taking  another  five  rows,  until  thinking  they  were  pulling  up  the  com,  he  shot 
one  and  then  examined  the  field.  On  the  ground  they  had  been  over,  he  found  but  one 
stalk  of  com  disturbed,  but  in  the  quail's  crop  he  found  one  cut  worm,  twenty-one 
striped  vine  bugs,  over  a  hundred  chintz  bugs  that  he  could  distinctly  count,  and  a 
mass  apparently  consisting  of  hundreds  of  chintz  bugs,  but  not  one  kemel  of  com. 
Paring  the  past  five  years  the  quails  in  that  vicinity  have  been  decreasing,  and  the 
chintz  bug  increasing. 

It  will  thus  be  seen,  from  what  has  been  said  regarding  the 
habits  of  those  humble  animals,  toads  and  birds,  what  great  ser- 
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vices  they  render  to  man  in  the  economy  of  nature,  and  wiU,  it  is 
hoped,  tend  to  show  that  it  is  the  duty  of  all,  especially  of  agricul- 
turists, to  preserve  such  valuable  animals. —  Canadian  Naturalist 
and  Oeologist. 
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It  must  not  be  inferred,  from  the  title  above  given,  that  it  is  the 
purpose  of  the  author,  in  the  following  ^^  Sketches"  to  impose  upon 
the  readers  of  the  Naturalist,  either  a  temperance  tract,  or  a  trea- 
tise on  hydropathy,  a  fisher's  manual,  or  even  a  guide  to  the  lakes. 
The  disciples  of  iSaac  Walton  will  find  that  like  BuUer,  I  have 
tabooed  the  whole  subject  of  angling,  ^'  and  all  its  endless  bothera- 
tion about  baskets  and  rods,  and  reels  and  tackle — salmon-troat, 
sea-trout,  perch,  pike,  etc.,"  —  nor  must  the  tourist  look  here  for 
descriptions  of  the  picturesque,  the  beautiful,  and  the  grand,  as 
displayed  in  the  scenery  of  our  unrivalled  rivers,  lakes  and  cata- 
racts. My  object,  on  the  contrary,  is  to  allude  but  slightly,  if  at 
all,  to  the  charms  of  our  inland  aquatic  scenery,  or  even  to  such 
objects  of  natiural  history,  as  may  meet  the  eye  of  every  ob- 
server, but  rather  to  present,  in  a  familiar  way,  some  account  of 
the  minute,  but  marvellous  wonders,  which  may  be  found  b}^  the 
aid  of  the  microscope  in  every  pool,  pond,  lake  or  river  in  our 
country.  As  the  sketches  in  question  have  not  the  formality  of  a 
scientific  treatise,  and  are  divested  to  a  considerable  'degree  of 
technical  language,  I  hope  they  may  find  some  readers  among 
those  who  might  be  repelled  by  a  more  pretending  title  or  a  more 
ponderous  theme.  If  they  serve  to  recall  to  the  accomplished 
microscopist,  some  of  the  pleasures  which  have  often   ^'  lent  a 

*The  idea  of  these  sketches  was  first  suggested  by  some  manuscript  notes,  left 
among  the  papers  of  my  father,  the  late  Prof.  J.  W.  Bailey,  of  West  Point,  and  which 
had  been  written  with  a  view  to  the  preparation  of  a  small  volume,  similar  in  its  gen> 
end  character  to  "  the  Sea-side  Book''  of  Harvey,  but  relating  ezclusivcly  to  the  more 
minute  and  microscopic  forms  to  be  met  with  in  ordinary  flresh  waters.  A  few  pages 
only  of  this  work  having  been  completed,  and  the  present  writer  not  being  in  a  position 
to  carry  out  the  intention  originally  entertained,  ho  has,  in  the  following  pages,  embod- 
ied a  portion  of  the  notes  in  question,  in  a  modified  fbrm,  with  the  results  of  such  ob- 
aerrationa  as  he  has  himself  been  able  to  make  upon  the  subjects  aUuded  to.— L.  W.  B. 
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charmed  loneliness  "  to  my  own  pursuits,  or  if  they  shall  succeed 
in  awakening  in  any  that  curiosity  and  desire  for  more  intimate 
knowledge,  which  can  Only  be  gratified  by  original  research,  I  shall 
feel  that  I  have  not  misapplied  that  labor  to  which  I  have  been 
urged  by 

'<  That  fond  desire  which  dwells  in  haman  breasts, 
When  pleased,  their  pleasures  to  extend  to  those 
or  kindred  tastes.'' 


I.  THE  POND  AND  ITS   FLOWERING  PLANTS. 

"  What  loved  little  islands,  twice  seen  in  the  lake 
Can  the  wild  water-lily  restore.''— Caicfbell. 

Is  there  any  New  Englander,  any  Northerner,  to  whom  these 
words  do  not  recall  some  favorite  haunt  of  his  youth,  some  of  those 
beautiful  and  bright  sheets  of  liquid  crystal,  which  are  so  profusely 
scattered  over  the  northern  portions  of  our  country,  lending  beauty 
to  many  a  landscape,  which,  without  these  ornaments,  would  be 
dull  and  uninteresting?  All  who  remember  such  scenes,  will  agree 
that  what  the  lakes  are  to  the  landscape,  the  lilies  are  to  the  lake, 
adding  a  charm  which  we  never  fail  to  miss  when  they  are  not 
present.  Without  them  there  is  always  felt  a  loneliness,  a  want 
of  animation  and  cheerftilness,  the  cause  of  which  we  may  not  be 
conscious  of,  but  the  contrast  to  which  is  at  once  perceived  if  we 
chance  to  find  a  pond 

"  Where  in  the  midst,  upon  her  throne  of  green 
Sits  the  large  lily,  as  the  water's  queen."— Crabbe. 

• 

We  then  feel  that  she  it  is  who  apparently  lends  life  and  light  to 
all  around,  and  we  can  but  acknowledge  that  she  well  deserves  her 
aquatic  throne. 

In  company  with  this  queen  of  the  waters,  there  is  usually  found 
a  bright  bevy  of  maids  of  honor  well  worthy  to  grace  her  court. 
The  delicate  little  Floating  Heart  {Limnanthemum  Idcunomm)^ 
the  curious  Water-shield  {Brasenia  peltata  Pursh)  the  purple  and 
yellow  Utricularia  are  among  her  train;  while  the  coarse  but 
curious  Yellow  Lily  {Nuphar  advena  Ait),  the  slender  Pipewort 
{Erisccmlon  septangulare)^  the  white  AiTow-head  (Sagittaria  vari- 
dbilis)  and  the  purple  Pickerel-weed  {Pontederia  cordata  L.)  stand 
as  sentinels  around.  But,  as  I  have  said,  it  is  not  my  inten- 
tion to  dwell  upon  those  charms  of  lake  scenery  which  must  be 
obvious  to  every  observer.    Let  us  then  turn  not  unlovingly  from 
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what  he  who  runs  may  read,  and  armed  with  the  microscope  seek 
out  new  sources  of  pleasure  in  its  wonderful  revelations. 

The  plants  to  which  reference  has  been  made,  though  in  tiiem- 
selves  far  from  being  microscopic,  afford  many  points  of  interest 
to  the  microscopical  botanist.    In  the  Nymphaea,  Nuphar  and  Idm- 
nanthemum,  for  example,  are  presented  vessels  of  an  unusual  form, 
marked  like  the  ordinary  dotted  ducta  so  common  among  land 
plants,  but  singularly  branched  in  a  manner  quite  unlike  what  is 
usually  met  with  in  the  latter.    These  vessels  may  be  easily  seen 
in  a  thin  slice  of  the  stems  of  the  leaf  or  flower,  or  they  may  be 
obtained  completely  isolated  by  letting  portions  of  the  plant  mac- 
erate in  a  glass  of  water  for  a  few  days  in  summer,  until  partial 
decomposition  has  taken  place,  when  the  vessels  in  question  may 
be  easily  picked  out  with  the  point  of  a  needle  and  examined  by 
themselves.    In  the  pure  limpid  jelly  which  invests  the  younger 
parts  of  the  Water-shield   {Brasenia  peltata)  is  another  object 
which  cannot  fail  to  attract  the  attention  of  the  botanical  student. 
If  this  be  examined  under  the  microscope,  it  will  be  found  that 
the  plant  is  not  surrounded,  as  it  appears  to  the  naked  eye,  by  a 
mass  of  homogeneous  unorganized  jelly,  but  that  it  is  covered  with 
minute  hairs,  each  one  of  which  is  the  axis  of  a  cylindrical  mass 
of  jelly  excreted  by  itself.    In  the  Pickerel-weed  {Pontederia  cor- 
data)  an  interesting  subject  of  study  may  be  found  in  the  slender 
crystals  (raphides)  contained  within  the  large  ellipsoidal  cells,  of 
which  this  plant  contains  such  great  numbers,  both  the  crystals 
and  the  cells  being  much  like  those  which  have  been  called 
"Biforines"  and  which  occur  in  Calla,  Arum  and  other  plants  of 
the  natural  family  Aracece,    The  true  bifarines  when  separated 
from  the  other  tissues  in  water,  rapidly  discharge  the  crystals  from 
one  or  both  ends  of  the  cells,  and  often  with  such  force  as  to  drive 
the  cells  backwards  like  a  rocket,  but  this  action  is  apparently 
wanting  in  the  crystalline    bundles  of  Pontederia.      The  dia- 
phragms or  thin  plates  of  cellular  tissue,  met  with  in  the  stem  and 
petioles  of  this  plant  will  also  be  foimd  to  afford  very  beautifhl 
objects  for  the  microscope. 

The  Water  Lobelia  {L,  Dortmanna)  is  an  interesting  plant, 
easily  recognized  by  its  naked  stem  flowering  above  water,  while 
its  base  is  surrounded  by  a  bunch  of  radical  leaves  reduced  to 
mere  petioles.  This  plant,  like  all  of  its  tribe,  has  a  milky  juice, 
and  the  latex  vessels  in  which  it  circulates  may  be  found  in  the 
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leaves,  and  be  isolated  with  great  ease  by  the  method  of  macera- 
tion and  partial  decomposition  above  mentioned.  A  better  plant 
for  exhibiting  this  peculiar  form  of  vegetable  tissue  can  scarcely 
be  found. 

Among  the  most  interesting  of  the  aquatic  plants  are  the  Duck- 
weeds (species  of  Lemna)  some  of  which  are  the  smallest  of  all 
flowering  plants,  and  yet  possess  every  essential  organ.  The  leaf 
and  stem  are  confounded  while  the  root  is  reduced  to  one  or  more 
capillary  fibres,  in  the  centre  of  which  minute  spiral  v^essels  may 
be  detected.  On  the  surface  of  the  pond,  are  stomatea  or  breath- 
ing-pores of  the  usual  form,  and  among  its  cells  may  be  found 
starch  globules  and  a  few  cylindrical  and  stellate  groups  of  crys- 
tals. The  flowers  are  the  simplest  possible,  consisting  of  two 
staminate  and  one  pistillate  flower,  supported  by  a  scale-like 
spathe,  and  with  no  trace  of  any  otJier  floral  envelope.  The  male 
flowers  have  but  one  stamen  and  one  of  these  flowers  always  comes 
to  maturity,  and  discharges  its  pollen  in  advance  of  the  other. 
The  pollen,  when  received  upon  the  stigma,  develops  pollen-tubes 
as  in  other  plants.  In  short,  no  structure  or  fVmction  of  the 
larger  plants  is  wanting  in  these  dwarfs  of  Flora's  kingdom.  The 
Duck-weed  is  one  of  the  plants  which  often  form  ^^  the  green  man- 
tle of  the  standing  pool,"  which  is  often  considered  as  the  evi- 
dence of  impurity,  but  which,  like  all  growing  vegetation  in  such 
situations,  by  absorbing  nitrogenized  matters  and  evolving  oxygen 
serves  to  purify  and  sweeten  the  water.  Any  one  may  convince 
himself  of  this  important  agency  of  growing  plants  by  putting 
a  little  decaying  organic  matter  in  two  vessels  of  water,  one  of 
which  has  growing  plants  immersed  in  it,  and  the  other  has  not. 
The  last  will  be  putrid  and  offensive  in  a  few  days,  while  the  for- 
mer may  be  kept  for  months  in  a  pure  condition.  The  Lemna 
may  be  easily  kept  in  a  glass  of  water  with  a  little  pond  mud  at 
the  bottom,  and  may  be  thus  watched  in  all  its  stages  of  develop- 
ment. It  will  be  found  that  it  has  the  singular  habit  of  hiberna- 
ting. On  the  approach  of  cold  weather,  it  will  be  seen  to  sink  to 
the  bottom  of  the  vessel  where  it  will  remain  all  winter,  but  will 
rise  again  to  float  on  the  surface  as  soon  as  it  feels  the  warmth  of 
the  vernal  sun. 

Let  us  now  quit  the  surface  of  our  pond,  and,  looking  below,  sec 
what  we  can  find  in  its  "  green  and  glassy  gulfs."  True  to  our 
plan  of  only  attending  to  the  microscopic,  I  shall  not  stop  to  de- 
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scribe  the  various  interesting  submerged  plants  which  will  natu- 
rally attract  the  attention.  The  beautiful  feathery  MyriophyUum 
and  NadaSj  the  interesting  CeratophyUuniy  the  submerged  leaves  of 
the  white  and  yellow  Ranunculus  (N,  aqucUilis  and  N.  Purshii)  re- 
duced to  a  mass  of  branching  vessels,  with  a  mere  trace  of  paren- 
chyma ;  the  various  species  of  Potamogeton,  the  Hippuris,  etc., 
etc.,  will  all  prove  of  great  interest  to  the  botanical  student,  but 
we  will  at  present  attend  to  those  plants  only  which  afford  good 
views  of  the  motion  of  the  sap. 

Among  the  best  plants  for  studying  this  circulation  are  those  of 
the  Ckara  family,  a  group  of  plants  formerly  included  among  the 
Algse,  but  now  regarded  as  occupying  a  separate  and  somewhat 
higher  position.  They  are  very  common  in  ponds,  streams  and 
ditches  in  all  parts  of  ^ur  country,  and  may  easily  be  recognized 
by  their  leafless  stems  and  branches  composed  of  long  joints 
which  are  scarcely  larger  around  than  a  common  knitting-needle. 
Each  of  these  joints  is  a  single  cell,  within  the  walls  of  which  are 
seen  minute  green  particles,  arranged  in  parallel  lines,  which  go 
obliquely  around  the  joint,  leaving  at  one  place  a  narrow  colorless 
band.  It  does  not  need  a  very  high  magnifying  power  to  see  in 
these  tubes  a  most  beautiflil  display  of  the  phenomena  of  circula- 
tion.   The  fluid  may  be  seen 

« in  fluent  dance 
and  llToly  fennentation  mounting" 

along  ouQ  side  of  the  colorless  band,  and  proceeding  along  the 
whole  length  of  the  joint  until  it  reaches  the  extremity,  where  it 
turns  down  on  the  other  side  of  the  same  band.  The  large  starch 
globules  and  other  masses  which  are  borne  along  by  the  current, 
enable  us  to  follow  its  course  and  even  to  measure  its  velocity. 

A  very  fbll  account  of  the  observations  made  on  the  circulation 
in  Chara  and  Nitella^  by  Amici,  Slack,  Varley,  Dutrochet  and  oth- 
ers, will  be  found  in  Hassal's  Fresh  Water  Algae,  p.  78.  These 
plants  may  be  kept  in  glass  vases  without  any  trouble  and  will 
prove  of  great  interest  to  the  microseopist  not  only  for  the  phe- 
nomena of  circulation  but  also  for  the  curious  structure  of  their  or- 
gans of  reproduction.  These  organs  are  known  by  the  name  of  the 
nucule  and  the  granule,  the  former  being  considered  by  some  au- 
thors as  the  female  and  the  latter  as  the  male  flower.  The  nucule 
consists  of  a  globular  body  surrounded  by  fine  spirally-twisted 
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tubes  which  closely  envelop  it.  It  contains  numerous  starch  glob- 
ules and  is  capable  of  germination.  These  nucules  when  ripe  are 
quite  hard  and  not  being  readily  decomposed  are  often  met  with  in 
a  fossil  state  in  fresh-water  deposits.  Lamarck  mistook  them  for 
the  shell  of  a  mollusc  and  called  them  Oyrogonites.  The  granule 
differs  much  from  the  nucule.  Its  exterior  presents  a  nimiber  of 
triangular  plates  with  radiating  cells  and  indented  edges.  Each 
one  of  these  plates  supports  in  its  interior  a  cluster  of  fine  articu- 
lated threads,  in  each  joint  of  which  is  coiled  up  a  spiral  cileated 
filament.  Upon  the  bursting  of  the  globule,  these  filaments  (sper- 
matozoids)  escape  into  the  water,  where  their  wonderfully  active 
movements  have  led  to  their  being  looked  upon  as  true  animal- 
cules. They  are,  however,  merely  agents  in  the  fertilization  of  the 
germ-cell,  and  are  analogous  to  the  singular  bodies  discovered  by 
Meyen  in  the  antheridia  of  mosses. 

The  l^itella  (Chara)  presents  such  curious  phenomena  that  it 
is  certainly  worth  the  trouble  of  keeping  it,  and  nothing  is  easier 
than  to  effect  this.  Each  cell  of  the  plant  seems  to  have  its  own 
independent  life,  so  that  if  any  portion  of  the  plant  be  thrown 
into  a  glass  of  water  with  a  little  pond  mud,  it  will  continue  to 
grow  and  flourish.  "  I  have  ^sometimes  known  it  in  winter  to 
separate  at  its  joints,  so  as  to  give  a  number  of  completely 
isolated  cells,  each  one  of  which  continued  alive  all  winter,  dis- 
playing the  ordinary  circulation,  and  in  the  spring  developing 
a  whorl  of  new  joints."  * 

Another  plant  also  easy  of  cultivation  is  the  Water-tape  ( Vallis- 
neria  spiralis  L.)  which  shows  the  circulation  not  less  beautifully 
than  does  the  Nitella.  This  plant  grows  in  immense  quantities  on 
the  flats  in  the  Hudson  River,  and  sometimes  to  such  an  extent  as 
to  afford  a  serious  obstacle  to  the  passage  of  a  boat.  Its  singular 
mode  of  fecundation  is  thus  described  by  Dr.  Gray  in  his  excel- 
lent "  Botany  of  the  Northern  States."  f  The  staminate  flowers 
being  confined  to  the  bottom  of  the  water,  by  the  shortness  of  the 
scape,  the  flower-buds  themselves  spontaneously  break  away  from 
their  short  pedicels  and  float  on  the  surface,  where  they  expand 
and  shed  their  pollen  around  the  fertile  flowers  which  are  raised  to 
the  surface  at  this  time;  fertilisation  being  thus  accomplished, 
the  thread-form  fertile  scapes  coil  spirally,  and  draw  the   ovary 

*  J.  W.  Bailey.  t  P*  463. 
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under  the  water  to  ripen."    It  is  to  these  phenomena  that  the  fan- 
ciful Darwin  alludes  in  the  following  lines — 

*'  As  dash  the  wayes  on  India's  breezy  strand 
Her  flushed  cheek  pressed  upon  her  lilj  hand 
Vallisner  sits,  upturns  her  tearftd  eyes 
Calls  her  lost  lover  and  upbraids  the  skies." 

— LOVBS  OF  THE  PLAVTB. 

In  future  ''sketches"  we  shall  endeavor  to  obtain  some  farther 
glimpses  at  the  marvels  of  pond^life. 

Note.— The  circulation  of  the  fluids  may  be  seen  in  many  land  as  weU  as  water 
plants.  The  currents  in  the  moniliform  hairs  on  the  anthers  of  the  common  Spida:> 
wort  {TradescatUia  Virginica)  are  well  known  to  mlcroscopists,  and,  indeed,  it  has  been 
ascertained  that  the  hairs  of  most  plants  in  some  stage  of  their  growth  exhibit  similar 
phenomena.  Among  our  native  land  plants  ftw  exhibit  a  finer  display  of  these  phe- 
nomena than  may  be  seen  in  the  young  hairs  on  the  ftmit  of  the  Bnchanter's  Kight- 
shade  {Circaaa  Lutetiana  L.}.  Currents  bearing  along  large  albuminous?  masses  and 
much  resembling  those  in  Chara  will  be  found  in  all  the  young  hairs  around  the  base  of 
the  flower  and  flruit  of  this  plant.  Currents  more  like  those  of  Traducantia  may  be 
seen  in  the  hairs  within  the  corolla  of  the  common  Foxglove  of  the  gardens.  Liindley 
states  that  the  large  cells  of  the  rhizoma  of  the  Scouring  Bush  {EquUeium)  show  very 
disUnct  currents,  and  the  writer  has  seen  beautiAil  displays  of  these  phenomena  in  the 
cells  of  the  root  of  the  common  Asparagus. 


MODE  OF  PRESERVATION  OF  VEGETABLE  REMAINS. 
IN  OUR  AMERICAN  COAL  MEASURES.* 

BT  UeO  LESQUSBEUX. 

Remains  of  Plants  in  Coal. — It  has  been  erroneously  asserted 
that  the  coal  itself  does  not  contain  any  recognizable  vegetable 
remains,  it  being  merely  a  mass  of  bitumen,  independent  of  any 
of  the  plants  which  are  found  in  the  shales  overlaying  or  under- 
laying it.  Our  bituminous  coal  is  generally  a  compound  of  sup- 
posed layers  of  crystalline  matter,  about  one-eighth  of  an  inch  in 
thickness,  separated  by  a  thin  coat  of  pulverulent  coal,  or  mineral 
charcoal,  which  is  a  mere  compound  of  cellular  tissue  and  of  ves- 
sels of  plants,  t 

*  From  the  Fourth  rolume  of  the  Geological  Surrey  of  minois.  A.  H.  WoitiiaB, 
Director.    1870. 

t  This  ftict  is  easily  ascertained  by  microscopical  examination.  Prof.  J.  W.  Dawson, 
of  Montreal,  has  closely  examined  this  charcoal)  and  published,  as  resulta  of  his  inter 
esting  researches,  numerous  forms  of  vessels  of  plants.  The  same  kind  of  researches 
had  been  already  pursued  by  Prof.  Goppert,  who  had  recognized,  in  this  pulreinilent 
coal,  remains  of  plants  of  every  ftunily  hitherto  known  to  occur  fossil  in  the  coal. 
(Quar.  Geol.  Jour.,  vol.  5,  mem.,  p.  17.) 
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Generally,  this  agglomeration  of  broken  tissue  preserves  some 
outline  by  which  the  genera,  even  the  species  to  which  the  remains 
belong,  can  be  recognized  at  first  sight :  leaflets  of  ferns,  stems  of 
Calamites,  bark  of  Stigmaria,  Lepidodendron,  etc.  But  besides 
this,  the  coal  itself,  though  more  rarely,  is  marked  with  distinct 
prints  of  the  plants  of  which  it  is  a  compound.  This  case  is  espec- 
ially observable  in  a  kind  of  hard,  laminated,  flint  coal,  obtained 
in  Mercer  county  by  Mr.  H.  A.  Green,  which  bears  on  the  hori- 
zontal surface  of  its  crystalline  lamellae,  however  thin  they  may  be 
cut,  the  outline  and  nervation  of  leaves  and  branches  of  ferns, 
and  other  vegetables  of  the  coal;  and  these  are  so  distinctly 
marked,  that  the  most  delicate  parts  are  as  easily  identified  as 
those  of  plants  preserved  in  shales. 

The  great  abundance  of  these  remains  show  that  the  whole  mass 
of  this  coal,  which  is  true  coal  and  bums  freely,  is  a  compound  of 
them.  In  the  cannel  coal  which  has  been  formed  under  water 
from  more  decomposed  vegetables,  the  forms  are  more  rarely  rec- 
ognizable. Yet  the  cannel  coal  of  Breckenridge,  Ky.,  is  marked 
through  its  whole  mass  by  stems  and  leaves  of  Stigmaria  and 
Lepidodendron,  rendered  distinct  by  infiltration  of  sulphuret  of 
iron.  Even  in  the  anthracite  coal  of  Penn.,  whose  matter  h^s 
been  subjected  to  heat  and  fused  to  cohesion  after  the  transforma- 
tion of  vegetable  matter  into  coal,  one  can  easily  discover  an 
abundance  of  remains  of  plants  whose  genera  and  even  species  are 
sometimes  recc^nizable.  These  facts,  which  cannot  be  overlooked, 
may  be  taken  into  account  in  examining  new  theories  in  relation 
to  the  formation  of  coal. 

Vegetable  Remains  Preserved  in  Shale. — It  is  in  the  clay 
or  silicious  shale  that  the  fragments  of  plants  of  the  coal  epoch 
have  been  more  generally  preserved.  When  a  bed  of  vegetable 
matter  heaped  for  the  formation  of  a  coal  has  begun  to  cease  its 
growth,  its  top  indicates  a  greater  scarcity  of  vegetable  remains, 
mixed  ¥dth  a  larger  proportion  of  earthy  or  clayey  matter.  The 
coal  then  becomes  a  less  homogeneous  mass,  easily  separating  in 
layers  of  heaped  fragments  of  vegetable  and  foreign  matter.  By 
and  by,  the  vegetation  becoming  scarcer  by  superabundance  of 
water  upon  the  surface  of  the  bogs,  the  clay  is  more  thickly  depos- 
ited, and  the  vegetable  remains,  more  rare  and  scattered,  are  more 
distinct,  and  more  easily  recognizable.    When  preserved  in  that 
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way,  the  plants  or  their  fragments  have  been  first  slowly  decom- 
posed and  softened  by  humidity,  and  then  more  or  less  flattened 
by  compression.  AH  the  naturalists  who  have  examined  the  coal 
formations  are  well  acquainted  with  the  appearance  of  the  remains 
found  in  shale,  and  sometimes  admirably  preserved.  Generally, 
the  woody  tissue  of  the  plant  has  been  destroyed,  and  the  surface 
of  the  stems  and  branches  only  are  preserved  in  a  thin  coat  of 
coaly  matter,  bearing  impressions  of  scars  of  the  bark,  etc.  For 
the  leaves,  the  coaly  matter  represents  the  whole  substance,  and 
for  the  ferns,  especially,  it  preserves  the  exact  form  of  the  tege- 
table,  and  is  marked  by  the  impression  of  veins  and  veinlcts,  mostly 
distinct  to  their  last  divisions.  Some  leaves  of  a  coriaceous  text- 
ure have  their  epidermis  hardened  by  mineralization,  and  separa- 
ble from  the  shale  like  a  transparent  pellicle.  It  can  then  be  easily 
examined  under  the  microscope,  ahd  all  the  details  of  structure 
recognized.  It  is  especially  the  case  with  our  Dictyopteris  rvJbeUa 
of  Murphysborough,  as  also  with  the  leaves  of  WhitUeseya  deguM 
Newb.,  of  Ohio.  Sometimes  the  leaves  of  Neuropteris  hirsuta 
have  been  heaped  and  compressed  together  in  such  quantity,  that 
the  pinnules  are  separable  from  each  other  as  a  carbonaceous  cuti- 
cle?  preserving  traces  of  the  primitive  organism. 

The  shales,  according  to  the  amount  of  vegetable  matter  mixed  • 
in  them,  and  the  depth  at  which  they  have  been  formed  under 
water,  are  of  a  more  or  less  dark  color ;  whitish  or  yellowish  when 
of  fresh  water  origin,  and  with  few  remains  of  plants ;  black  and 
generally  more  -homogeneous  when  formed  in  deep  water,  and  hav- 
ing for  a  larger  proportion  of  their  compound,  broken  remains  of 
organized  beings.  In  this  case  the  remains  are  either  animal  or 
vegetable  mixed  together,  both  fragments  of  molluscs  and  fishes 
with  fragments  of  plants  recognizable  on  the  same  piece  of  shale, 
or  mere  remains  of  animals,  or  only  plants.  These  various  appear- 
ances are  easily  explained  in  considering  the  phenomena  accom- 
panying the  formation  of  the  coal  strata,  from  deposits  analogous 
to  those  of  our  existing  peat  bogs.  For  the  surface  of  these  bogs, 
even  in  our  time,  shows  the  same  differences  in  the  superposed  de- 
posits, according  to  the  depth  and  chemical  compounds  of  the 
water  by  which  they  become  covered,  either  by  casual  inundation 
in  the  interior  of  the  land,  or  by  slow  immersion  near  the  borders 
of  lakes  or  sea  shores.  Even  where  the  coal  and  shales,  from  the 
amount  of  remains  of  fishes  which  they  contain,  appear  to  have 
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been  formed  in  water  of  a  certain  depth,  the  matter  always  bears 
evident  traces  of  its  origin  from  land  vegetation,  and  never  from 
marine  plants.  The  lower  part  of  a  bed  of  coal,  worked  near 
the  mouth  of  Yellow  creek,  Ohio,  is  a  kind  of  cannel  coal,  or  very 
bituminous  compact  shale,  fUll  of  the  remains  of  fishes,  whose  en- 
tire skeletons  vary  in  length  from  one  inch  to  one  foot.  Yet  this 
shale  has  an  abundance  of  the  remains  of  land  plants  mixed  in  its 
compound.  The  same  case  is  observable  in  Kentucky — for  exam- 
ple, at  Airdrie,  on  Green  river,  where  the  upper  coal  (No.  11  of 
the  Kentucky  section)  is  overlaid  by  a  bituminous  laminated 
shale,  containing  teeth  of  large  fishes  with  trunks  of  Sigillaria, 
Lepidodendron,  etc.,  and  branches  and  leaves  of  ferns.  Those 
who  have  examined  our  immersed  peat  bogs  along  the  shores  of 
New  Jersey,  have  seen  in  activity  a  formation  of  the  same  kind, 
where  logs  of  large  trees  are  fished  from  a  depth  of  ten  or  fifteen 
feet,  out  of  beds  of  peat  submerged  in  water  deep  enough  to  feed 
a  variety  of  fishes ;  while  here  and  there,  small  islands,  half  fioat- 
ing  fragments  of  .wood  or  heaps  of  mud,  are  covered  with  a  luxu-^ 
riant  growth  of  v  ferns,  reeds,  or  bushes,  which  throw  their  debris 
to  the  surface,  to  be  conveyed  to  the  bottom  and  there  mixed  in 
the  bed  of  mud,  an  incipient  shale,  with  animal  remains. 

Among  the  various  metamorphoses,  to  which  remains  of  plants 
have  been  subjected  in  the  shale  by  compression,  decomposition 
and  other  chemical  and  mechanical  agencies,  one  peculiar  phenom- 
enon is  worth  noticing  here.  In  the  shale  covering  the  bed  of 
anthracite  of  Rhode  Island,  the  whole  carbonaceous  matter  of  the 
plants  has  been  destroyed  by  heat,  and  the  mere  skeleton  of 
the  leaves  and  other  remains  is  marked  upon  the  shale  as  a  more 
or  less  distinct  mould,  often  covered  by  a  whitish  incrustation  of 
selenite.  In  this  process  of  fusion,  the  vegetable  fragments  have 
been  distorted  in  such  a  way  that  they  often  present  an  appear- 
ance far  diflerent  from  that  of  the  species  to  which  they  belong. 
For  example,  in  some  branches  of  ferns,  {he  leafiets  have  been,  on 
one  side  of  the  pinnae,  extended  to  double  their  original  length, 
and  narrowed  in  proportion,  while  on  the  other  side  they  have  been 
relatively  contracted  and  widened.  Without  an  examination  of 
the  shale  at  Newport,  it  would  be  difiScult  to  account  for  such  a 
metamorphosis.  At  this  locality,  the  shales  present  along  the 
shore  a  series  of  low  undulations,  resembling  slightly  elevated 
waves ;  and  there  one  can  see  that,  in  the  state  of  fusion  of  the 
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whole  mass,  the  remains  of  plants,  following  the  force  of  npheaval, 
have  been,  at  peculiar  places,  drawn  upwards  and  therefore  elon- 
gated on  one  side,  and  of  course  drawn  on  the  other  towards  the 
rachis.  It  is  peculiar  tha€  the  rachis  and  stems  do  not  show  any 
appearance  of  flexure  and  of  deformation,  and  it  is  remarkable 
also  that  the  same  phenomenon  of  dimorphism  is  not  observable 
on  the  plants  found  in  the  shale  of  the  anthracite  basin  of  Penn- 
sylvania, where  the  flexures  of  the  veins  of  coal  are  often  abrupt, 
and  where  traces  of  tortion  are  frequently  seen  upon  fragments  of 
the  combustible  mineral.  This  deformation  of  vegetable  remains 
may  give  an  idea  of  the  difSculties  encountered  by  the  palaeontolo- 
gist in  stud3ring,  as  he  has  to  do,  mere  fragments  of  plants  in  their 
fossil  state.  Not  only  do  these  remains  generally  insufficiently 
represent  the  whole  vegetable,  but  often  they  are  deformed  by 
various  forces  and  influences,  to  which  they  are  subjected  in  the 
process  of  mineralization. 

Vegetable  Remains  Preserved  in  Ferruginous  Concretions. 
— As  far  as  we  know,  from  the  specimens  abuiidantly  found  in 
Illinois,  the  mode  of  preservation  of  fossil  plants  in  concretions 
is  somewhat  diflerent  from  what  it  is  in  argillaceous  shale.  These 
concretions  are  found,  especially  in  the  shale  of  Grundy  county, 
irregularly  scattered  from  top  to  bottom  of  the  strata,  in  the  form 
of  oval,  more  or  less  elongated,  generally  slightly  flattened  con- 
cretions. They  appear  to  have  been  formed  by  superposition  of 
concentric  layers  of  slowly  deposited  carbonate  of  iron  or  ferrugi- 
nous clay  around  central  nuclei,  which  are  most  commonly  parts 
of  plants,  bones  of  fishes  or  the  remains  of  insects  and  Crustacea. 
Their  size  and  form  vary  according  to  that  of  the  body  around 
which  the  deposit  has  been  made.  Some  small  leaflets  of  ferns  are 
found  in  nodules  which  are  not  larger  than  a  walnut ;  pieces  of 
calamites  are  inclosed  in  cylindrical  concretions  varying  in  length 
from  two  inches  to  one  foot  or  more ;  pinnae  of  ferns  or  of  Aster- 
ophyllites  have  been  discovered  in  flattened  concretions  measuring 
about  one  square  foot  and  only  two  inches  thick,  their  form  agree- 
ing more  or  less  with  that  of  the  body  around  which  they  have 
originated,  though  always  showing  an  oval  or  round  outline,  by 
superposition  of  concentric  layers.  It  is  not  yet  clear  whether  the 
flattening  of  some  of  the  specimens  is  the  result  of  compression. 
Generally,  the  nodules  which  have  C34indrical  pieces  of  stems,  or 
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nutlets  for  nuclei,  are  round  or  exactly  oval,  while' they  are  flat- 
tened for  pieces  of  ferns,  in  proportion  to  the  breadth  of  the  frag- 
ments which  they  have  entombed. 

The  origin  of  these  concretions  has  been  explained  in  admit- 
ting a  general  tendency  of  some  mineral  bodies  to  concentrate 
around  centres^  whether  solidifying  from  fusion^  solution^  or  vapors.* 
This  explanation  may  be  satisfactory  in  regard  to  other  kinds  of 
concretions,  but  from  their  peculiar  position,  their  form  and  size, 
varying  according  to  the  nature  and  outline  of  the  bodies  which 
they  contain,  the  nodules  of  Mazon  creek  rather  seem  to  be  the 
work  of  infusoria  or  BaciUaria  concentrating  molecules  of  iron 
around  some  centres,  as  it  now  happens  in  the  formation  of  the 
bog  iron  ore,  or  in  other  deposits,  in  springs  or  pools,  whose 
waters  contain  a  solution  of  iron.  This  supposition  appears  con- 
firmed by  the  manner  in  which  the  bodies  in  concretions  have  been 
preserved  and  selected  for  preservation.  Though  generally  mere 
fragments,  their  integrity  is  complete,  and  yet  some  of  them  are  of 
very  soft  texture.  The  pinnae  or  leaflets  of  ferns  are  always  found 
in  them  in  a  flattened  position,  then-  axis  or  rachis  extending 
through  the  centre  of  the  elongated  nodule,  with  the  divisions  on 
both  sides ;  the  surface  of  the  pinnules,  slightly  swollen,  as  when  in 
their  living  state,  is  marked  by  recognizable  hairs  or  fruit  dots, 
with  distinct  veins  and  veinlets,  and  their  appendages,  like  the 
scales,  are  seen  in  the  various  modifications  which  they  present  in 
living  specimens ;  for  example,  long,  straight,  flat,  diverging,  on 
primary  rachis,  and  becoming  shorter,  rufiSed  and  curled  on  their 
upper  divisions.  The  small  organs  of  plants  appear,  therefore,  in 
a  better  state  of  preservation  than  in  the  shales.  With  small  ani- 
mals like  crustaceans,  scorpions,  insects  of  a  fleshy  and  very  deli- 
cate texture,  the  preservation  of  form  is  still  more  remarkable. 
They  are  found  entombed  in  the  middle  of  the  nodules  just  as  if 
they  were  in  life,  or  as  if  they  had  been  transformed  into  stone 
while  still  living.  The  fruits  or  nutlets  are  not  flattened.  By  the 
section  of  the  nodules,  which  generally  break  into  two  equal  halves 
by  hard  strokes  upon  their  edges,  the  middle  and  internal  part  of 
the  fruit  is  exposed  to  view,  while  the  outside  surface  is  immersed 
in  the  stone.  The  numerous  cones  also  of  Lepidodendron  found 
in  these  concretions  are  equally  yell  preserved,  either  whole  or  in 
part,  by  horizontal  cross  sections.      Some  specimens  not  only 

*  Dana's  Manual  of  Geologyi  p.  €26. 
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show  distinctly  the  pedicels  of  the  sporanges  and  the  blades  in 
their  natural  position,  but  even  sporanges  with  their  seeds  have 
been  found  in  them,  without  perceptible  alteration.  In  the  cross 
section  of  these  Lepidostrobi  the  sporange  cells  form  a  central 
row,  which  is  surrounded  by  the  blades  in  the  form  of  a  star. 

Peculiar  species  of  plants  and  animals,  or  their  fragments,  seaoa 
to  have  been  selected  as  the  nuclei  of  these  nodules.  They  con- 
tain, for  example,  an  abundance  of  leaflets  of  various  species  of 
NeuropteriSj  especially  N.  hirsuta^  of  Alethopteris  Seriii^  of  Pe- 
copteris  villosa,  F,  abbreviata^  HynaenophyUites  Clarkiiy  Annularia 
longifolia,  Stigmanoides,  etc.,  which  are  either  rare  or  have  not  yet 
been  found  in  the  shale  at  Morris,  while  these  shales  are  rich  in 
the  remains  of  Odontopteria  ScMotheimii^  Alethopteris  erosoLj  UUh 
dendron,  Carpolithea  muUistriatv^s,  scarcely  or  not  at  all  preserved 
in  concretions.  As  the  bank  of  shale  bordering  the  bed  of  Mazon 
creek  has  not  yet  been  opened,  these  differences  may  result  from 
geographical  distribution.  Yet,  as  the  animals  and  plants  of  soft 
texture,  like  the  species  of  the  genus  Sigillarioides,  have  not  yet 
been  found  in  the  shale  of  our  American  Coal  Measures,  it  is  evi- 
dent that  these  remains  have  been  generally  destroyed  by  macera- 
tion, and  only  escaped  total  destruction  by  their  entombment  in 
these  nodules.  The  same  can  be  remai*ked  on  the  remains  of 
small  animals.  The  remains  of  fishes  found  in  these  concretions 
are  merely  bones,  scales  and  coprolites ;  while  of  molluscs,  they 
have  afforded  only  some  agglomerations  or  very  small  shells. 

Vegetable  Remains  Pbeserved  bt  Mineralization  or  True 
Petrification. — This  kind  of  fossilization  is  performed  by  slow 
infiltration  of  mineral  matter  into  the  substance  of  the  vegetable, 
when  in  a  soft  state  of  decomposition.  The  phenomenon  is  pro- 
duced either  by  a  total  destruction  of  the  vegetable  substance,  for 
which  sand,  clay  or  oxyd  of  iron  is  substituted  by  infiltration,  or 
by  a  slow,  still  unexplained  mineralization  of  the  vegetable  sub- 
stance, by  silex  or  lime.  By  the  first  process,  the  whole  texture 
of  the  vegetable  is  destroyed,  except  the  surface,  preserved  as  in 
a  mould,  which  shows  the  original  outline  of  the  vegetable,  and 
bears  the  cicatrices  of  the  bark  and  other  external  characters, 
which  often  render  it  recognizable.  These  moulds,  generally  cov- 
ered by  a  coat  of  coaly  matter,  are  rarely  flattened  by  compres- 
sion, and  mostly  represent  trunks  or  branches  of  large  size,  some- 
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times  fruits  of  a  hard  consistence,  rarely  branches  and  leaves  of 
ferns.  They  abound  in  the  sandstone  beds  of  our  Coal  Measures, 
and  some  of  our  new  species  of  Lepidodendron  and  of  Sigillaria 
have  been  described  from  specimens  of  this  kind.  In  the  second 
case  of  petrification,  on  the  contrary,  the  surface  or  outside  of  the 
vegetables  is  generally  obliterated,  as  if  it  had  been  more  or  less 
decayed  while  subjected  to  mineralization,  while  the  internal  struct* 
nre  is  preserved  in  its  minutest  details,  and  so  distinctly,  that  it 
can  be  studied  under  the  microscope  when  lamellse  of  the  fossils 
are  detached,  and  polished  thin  enough  to  become  transparent. 
Specimens  of  wood  fossilized  in  this  way,  though  often  remarked 
in  the  Carboniferous  formations  of  Europe,  and  very  common  in 
the  more  recent  formations  of  this  continent,  have  rarely  been 
found  in  our  Coal  Measures,  and  none  as  yet  have  been  obtained, 
except  from  Southern  Ohio  and  Northern  Kentucky.  Both  these 
processes  of  fossilization  have  acted  upon  vegetables  already  sep- 
arated from  their  support,  and  more  or  less  decayed,  or  upon  trees 
Btill  standing  or  still  living,  when  they  were  surrounded  by  the 
mineral  substances  which  caused  their  petrification.  Though  not 
quite  as  abundant  as  prostrated  fossil  trunks,  petrified  standing 
trees  are  not  unfrequently  obtained  from  the  sandstone  of  our  Coal 
Measures.  Near  New  Harmony,  Ind.,  some  petrified  trees,  vary- 
ing in  size  from  six  to  twelve  inches  in  diameter,  have  been  ob- 
tained from  a  sandy  shale,  and  transferred  to  his  museum  in  their 
standing  position,  and  with  their  roots  attached  to  the  trunks,  by 
my  lamented  friend,  D.  D.  Owen.  Though  entirely  metamor- 
phosed into  sandstone,  their  mould  preserves  remarkably  well  the 
scars  of  the  point  of  attachment  of  the  leaves,  the  wrinkles  of  the 
bark,  etc.,  and  show  the  gradual  variations  which  modify  the  form 
of  the  ciqatrices  in  passing  from  the  stem  to  the  roots.  True  pet- 
rified forests  have  been  observed  in  banks  of  sandstone  of  the 
Coal  Measures  of  Pennsylvania  and  of  Kentucky.  This  phenome- 
non should,  therefore,  demand  ^but  a  passing  notice,  if  it  did  not 
give  rise  to  some  discussions  concerning  the  mode  and  cause  of 
dislocation  or  fracture  of  these  fossil  trees,  and  also  concerning 
the  causes  and  agents  of  their  petrification. 

Fossil  trees,  except  when  observed  in  their  standing  position, 
still  half  inclosed  and  sustained  in  the  matter  in  which  they  have 
been  originally  buried,  are  always  found  in  pieces  or  broken. 
This  is  observable  as  well  in  the  fossil  wood  of  the  Carboniferous 
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measures  as  in  that  so  abundantly  found  in  more  recent  forma- 
tions ;  for  example,  in  the  Cretaceous  and  Tertiary  beds  of  our 
continent.  The  fracture  of  the  pieces  is  of  two  kinds :  either  ir- 
regular, in  various  directions,  like  the  breaking  of  mineral  sub- 
stances produced  by  hard  strokes,  or  horizontal,  as  if  by  a  kind  of 
cleavage,  the  separate  pieces  forming  disks  or  regular  cylinders 
of  various  lengths.  Generally,  in  both  cases  the  fractured  surface 
is  clean,  smooth,  distinctly  angular,  and  showing  that  in  most 
cases,  at  least,  the  breaking  of  the  trunks  has  been  effected  after 
the  fossilization.  Prof.  ,6oppert,  who  has  visited  the  fossilized 
forests  of  Egypt,  south  of  Cairo,  and  has  published  the  result  of 
his  researches,*  has  found  there  the  trunks  subjected  to  a  kind  of 
multiple  fracture,  produced  at  various  times  and  in  various  ways ; 
some  of  the  trunks  having  their  fractured  surfaces  obliterated  as 
if  by  decay,  others  showing  on  their  fragments,  still  closely  ap- 
proached to  each  other,  evidence  of  recent  separation.  He  there- 
fore explains  their  f)*acture  as  due  to  mere  atmospheric  influences, 
especially  to  sudden  changes  of  temperature,  which  are  not  rare 
in  those  regions.  This  explanation  could  be  admitted  for  the  ir- 
regular fragments  of  silicified  wood,  found  in  connection  with  our 
recent  formations,  and  which,  in  some  countries — in  Arkansas 
and  Mississippi,  for  example — are  in  some  places  strewn  upon 
the  ground  in  profusion.  Agglomerations  of  silex  are  rarely 
homogeneous  or  regularl}*^  compact  throughout.  They  are  inter- 
spersed with  fissures  or  soft  veins  which,  when  penetrated  by 
water,  expand  under  the  influence  of  frost,  and  determine  frac- 
tures in  various  directions.  But  fossil  wood  broken  in  that  way  is 
rarely  found  in  our  Carboniferous  measures.  Generally,  the  fossil 
trees  of  this  formation,  when  separated  from  the  mineral  sub- 
stances in  which  they  were  originally  imbedded  and  petrified,  show 
the  fracture  by  horizontal  divisions,  as  by  cleavage,  and  when  in  a 
standing  position,  and  taken  out  of  the  matter  which  surrounds 
them,  they  separate  in  disks  of  various  lengths,  and  can  thus  be 
taken  out  in  pieces,  which  superposed  afterwards  rebuild  the  whole 
trunk,  without  marks  of  any  other  mode  of  disconnection,  but  hor- 
izontal through  fissures.  In  that  way  the  different  parts  of  the 
trees  mentioned  above,  as  found  by  Dr.  D.  D.  Owen,  have  been 
taken  out  of  the  sandstone  separately  and  replaced  in  their  order 

*Der  Vereteinerte  Wald  bei  Cairo,  &c.;  Acad,  der  Wise,  zu  Wien,  yol.  3S«  1S5S. 
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of  superposition,  to  rebuild  the  vegetable  in  its  original  position. 
At  Carbondale,  in  Pennsylvania,  a  true  forest  of  Calamites  has 
been  crossed  in  the  opening  of  an  inclined  tunnel  through  a  bank 
of  sandstone  to  a  bed  of  coal  underlying  it.  The  fragments  of 
petrified  stems  taken  out  of  this  passage  are  in  such  abundance 
that  they  have  been  used  for  the  construction  of  a  kind  of  gang- 
way for  running  the  coal  cars  out  of  the  mines.  These  fragments, 
nearly  without  exception,  are  mere  disks,  varying  in  length  from 
one  to  four  inches,  without  relation  to  the  size  or  diameter  of  the 
stems,  which  measure  from  three  to  six  inches ;  the  differences  in 
the  length  of  the  sections  being  as  marked  for  the  large  as  for  the 
small  stems.  All  these  fragments  represent  only  as  far,  at  least, 
as  I  could  determine  from  the  examination  of  hundreds  of  speci- 
mens, two  species  of  Calamites^  C.  Suckotoii  and  O.  approxima- 
tu8  Brgt.  The  walls  of  the  tunnel  are  adorned  by  a  number  of 
these  trees,  still  in  their  standing  position  and  half  imbedded  in 
the  sandstone.  Though  these  stems  are  continuous,  they  show, 
at  various  and  irregular  distances,  horizontal  fractures  where  they 
break  or  are  dislocated  at  their  separation  from  the  surrounding 
sandstone.  Some  of  these  trunks  of  Calamites,  which  in  their 
natural  state  were  evidently  hollow,  have  been  abruptly  folded  or 
crushed,  like  hollow  cylinders  in  bending  under  their  own  weight, 
or  by  some  external  force ;  but  even  at  the  point  of  inclination  or 
tortion  of  these  stems,  the  fracture  is  horizontal  or  perpendicular 
to  their  erect  position.  At  Paintsville,  Johnson  county,  Ken- 
tucky, the  bottom  of  the  river,  which  at  some  places  has  been 
cleanly  washed,  is  marked,  as  in  a  kind  of  irregular  mosaic  work, 
by  the  broken  tops  of  large  trunks  of  Sigillaria,  still  in  their 
original  standing  position,  all  horizontally  fractured.  One  of  these 
trunks  measures  twenty-two  inches  in  diameter.  The  same  pecu- 
liar kind  of  horizontal  fracture  is  generally  observable  on  the 
siliciiied  trunks  so  abundantly  found  in  some  parts  of  Southern 
Ohio,  especially  in  the  bed  of  Shade  river,  near  Athens.  They 
are,  most  of  them,  pieces  of  stems  of  fern  trees  (Psaronius),  vary- 
ing in  diameter  from  three  to  twelve  inches,  broken  in  disks  from 
two  to  fourteen  inches  long.  A  few  of  these  pieces  of  silicified 
wood  are  irregularly  broken  and  disfigured  on  the  outside  by  mac- 
eration ;  but  generally  they  preserve  their  cylindrical  form,  and 
when  of  some  length  show  here  and  there,  at  various  distances, 
horizontal  splits,  uninterrupted  all  around  the  trunk,  where  a  dis- 
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ruption  is  easily  produced  by  a  bard  stroke.  From  tbe  great  bed  of 
sandstone  overlying  tbe  Pittsburg  coal,  near  Greensburg,  I  have 
received,  from  Rev.  W.  D.  Moore,  large  specimens  of  fossil  wood, 
most  of  them  long,  irregularly  broken,  much  decayed  pieces,  evi- 
dently representing  sections  of  trunks  broken  lengthwise.  These 
were  found  in  various  positions  in  the  sandstone,  and  were  mostly 
broken  before  they  were  imbedded  in  it.  But  among  them  there  is 
one  which  bears,  attached  to  a  short  stem,  three  diverging  branches 
of  its  roots,  a  proof  that  it  has  been  buried  in  its  original  stand- 
ing position ;  and  this  one  has  its  top  horizontally  broken  and  flat. 
From  these  data  and  a  number  of  others,  which  it  is  useless  to 
mention,  being  all  of  the  same  kind,  and  bearing  the  same  evi- 
dence, it  appears  that  the  fracture  of  the  .fossil  wood  is  of  two 
kinds :  irregular,  for  trunks  fossilized  after  prostration  or  in  a  de- 
caying state,  as  they  are  generally  found  in  our  Tertiary  and  Cre- 
taceous strata ;  and  horizontal,  by  splits  perpendicular  to  the  natu- 
ral direction  of  the  stems  and  the  roots.  If  the  cause  of  fractare 
in  the  first  case  is,  without  doubt,  essentially  due  to  atmospheric 
agency,  that  of  the  second,  which  has  acted  upon  the  vegetable 
while  it  was  still  subjected  to  the  process  of  petrification,  is  cer- 
tainly different,  and  can  be  explained,  I  think,  by  the  difference  of 
density  of  both  the  surrounding  mineral  matter  and  the  imbedded 
vegetable.  Evidently,  all  the  stems  in  the  process  of  fossiliza- 
tion  have  been  subjected  to  a  softening  process  of  their  whole 
mass.  The  outside  pressure  of  the  surrounding  mineral  matter 
must  have  been  felt,  and  can  have  acted  only  in  one  way,  that  is, 
vertically,  as  it  happens  in  the  forcing  of  a  body  of  less  densit}' 
out  of  water ;  and  the  result  of  that  action  cannot  but  have  been 
a  tendency  to  dislocation,  and  therefore  to  splitting  of  the  trunks 
in  a  horizontal  direction.  It  might  be  supposed,  perhaps,  that  a 
gradual  accumulation  of  sand  or  other  mineral  matter  around 
standing  trees,  in  burying  them,  has  formed  layers  of  different 
density,  whose  action  may  have  produced,  in  the  fossil  vegetable, 
zones  of  petrification  also  varying  in  density,  teliding,  therefore, 
to  cleave  from  each  other,  and  horizontally  separable.  But  the 
roots  of  fossilized  trees  which  tend  downwards  in  an  inclined 
direction,  or  even  are  nearly  horizontal,  should  be  split  in  an  in- 
clined plane  and  not  perpendicularly  to  their  axis,  as  they  are,  at 
least,  on  all  the  roots  of  standing  trees  which  I  have  had  opportu- 
nity to  examine.    Moreover,  the  silicified  stems  which  have  been 
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noticed  above  as  marked  by  horizontal  splits,  are  of  the  same  com- 
pound in  their  whole  length. 

The  silicified  wood  of  the  Coal  Measm^s  of  Ohio,  as  that  also 
of  more  recent  formations  of  our  continent,  ftirnish  us  some  valu- 
able data  for  the  examination  of  another  vexed  question :  concern- 
ing their  mode  of  fossilization,  or  rather  the  origin  of  the  silica 
which  ha3  produced  their  transformation.  Two  opinions,  above 
all,  have  been  advanced  on  this  subject.  Prof.  Goppert  thinks 
that  the  process  of  petrification  has  been  very  slow,  of  long  dura- 
tion, and  that  to  explain  it,  it  is  not  necessary  to  suppose  that  the 
water  in  which  the  vegetable  substance  has  been  transformed,  was 
richer  in  silica  than  it  may  be  now  in  its  normal  state.  Prof. 
Schimper,  on  the  contrary,  asserts  that  the  water  in  which  wood 
has  been  silicified  should  have  been  of  a  higher  temperature,  more 
abundantly  saturated  with  silica,  and  therefore,  he  concludes  that 
the  kind  of  mineralization  has  happened  in  a  much  shorter  time 
than  is  generally  supposed,  and  by  volcanic  agency,  as  is  now  the 
case  in  the  vicinity  of  the  Geysers  of  Iceland.*  To  sustain  this 
assertion,  the  celebrated  professor  says:  that  the  progress  of 
the  fossilizing  process  should  have  been  rapid  enough  to  reach  the 
whole  substance  of  the  wood  before  its  decomposition  by  putrefac- 
tion. But  the  woody  tissue,  when  entombed  and  protected  against 
atmospheric  influence,  is  unalterable  for  a  considerable  period  of 
time,  and  slowly  passes,  by  emerecausis,  into  coal.  It  is,  there- 
fore, conceivable,  that  in  the  first  stage  of  this  slow  burning,  when 
the  whole  vegetable  has  been  reduced  to  a  soft  matter,  it  may  be 
penetrated  by  mineral  fluids  which,  by  crystallization,  transform  it 
into  stone.  In  the  valley  of  Locle,  Switzerland,  large  prostrate 
tnmks,  more  than  fifty  feet  long,  were  discovered  some  years  ago 
in  a  bed  of  sandy  clay  of  the  upper  Tertiary.  These  trees,  most 
of  them  Dicotyledonous,  had  their  bark  still  in  a  good  state  of 
preservation,  their  woody  tissue  admii*ably  preserved,  and  looked, 
indeed,  as  if  they  had  been  recently  buried.  Yet  their  wood  was 
soft  enough  to  be  cut  through  with  the  knife  without  effort,  like 
butter.  Beds  of  lignites,  in  Germany,  where  the  emerecausis  is 
in  a  more  advanced  stage,  contain  large  tninks  of  wood,  softened 
in  the  same  degree,  and  already  blackened.  In  that  state,  the 
woody  tissues  are  easily  impregnated  by  dissolved  mineral  sub- 

*Traite  de  PaL  Veget.,  p.  88  and  39. 
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stances.  But  to  omit  theoretical  discassion  and  merely  consider 
facts  observable  around  us,  it  is  evident  that  our  silicified  wood,  as 
well  in  our  Coal  Measures  as  in  the  more  recent  formations,  is 
found  in  connection  with  strata  which  show  no  trace  of  volcanic 
agency.  The  silicified  trunks  of  Southern  Ohio  have  been  washed 
out  by  the  creeks  from  the  Mahoning  sandstone.  The  area  cov- 
ered by  this  formation,  and  over  which  the  trunks  are  found  in 
greater  or  smaller  quantity,  extends  from  Athens  southward,  to 
the  Ohio  river,  and  in  Virginia,  as  far  up  the  great  Kenawha  river 
as  Charleston,  or  about  one  hundred  miles  in  a  direct  line. 
There  is  no  trace  of  any  volcaiiic  agency  in  that  countiy.  No 
disturbance  of  any  kind  is  observable  in  the  strata,  which  have 
their  normal,  slightly  marked  dip  to  the  eastward ;  nor  does  the 
sandstone  itself  indicate,  in  its  af^earance,  by  a  variation  of  its 
compounds  or  of  its  density,  any  trace  of  metamorphism.  At 
Gallipolis,  near  the  mouth  of  the  great  Kenawha,  a  number  of 
fossilized  trunks,  still  buried  in  the  sandstone,  are  seen  protruding 
from  the  bank,  in  which  they  have  been  petrified  in  a  prostrate 
position.  As  these  trees  have  been  examined  already  by  other 
geologists,  and  mentioned  as  indicating  a  peculiar  direction  of  the 
current,  by  which  they  have  been  brought  and  deposited,  a  short 
account  of  them  here  may  not  be  uninteresting.  There  are  five  of 
them,  from  four  to  fifteen  inches  in  diameter,  their  length  unknown, 
lying,  two  in  a  southeastern  direction,  one  due  east,  and  the  two 
others  due  south.  The  part  seen  out  of  the  sandstone  is  mudi 
decayed,  the  outer  surface,  where  it  is  preserved,  is  covered  by  a 
coat  of  coal  varying  in  thickness  ft'om  one-half  to  one-fourth  of 
an  inch.  What  is  most  remarkable,  and  bears  directly  on  the 
question  of  their  petrification,  is  that  they  appear  to  have  been 
transformed  into  stone  by  difi!erent  substances,  showing  a  differ- 
ent kind  of  mineralization.  In  one  of  these  trees  the  internal 
texture  has  been  destroyed,  and  the  woody  tissue  is  replaced 
by  a  hard  calcareous  sandstone  or  clay,  separating  in  layers  of 
about  one-fourth  of  an  inch  in  thickness.  A  second  is  a  com- 
pound of  small  crystals  of  iron  fiint,  its  interior  being  perforated 
lengthwise  by  a  number  of  irregularly  placed  cylindrical  aper- 
tures, filled  with  small  iron  crystals,  forming  regular  stars  of 
more  than  twenty  rays.  A  third,  of  which  I  have  obtained  large 
pieces,  it  being  of  smaller  size,  four  inches  in  diameter,  is  trans- 
formed into  a  compact,  opaque,  black  silex,  which  does  not  pre- 
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serve  any  trace  of  organic  structure.  *  As  these  trees,  of  course, 
have  been  petrified  where  they  are  found  now,  it  would  appear  as 
if  different  mineral  substances,  held  in  solution  in  the  water,  had 
acted  upon  the  woody  tissue  in  different  ways,  according  to  its 
nature.  In  any  case,  it  is  evident  that  the  petrification  has  been 
performed  in  various  ways,  by  the  slow  action  of  the  liquids  pene- 
trating the  sand,  and  not  by  the  uniform  crystallization  of  silica 
as  it  is  now  produced  in  the  hot  springs  of  volcanic  origin.  This 
is  more  evident,  in  considering  silicified  wood  of  our  more  recent 
formations.  Neither  in  the  plains  of  Kansas  and  Nebraska,  nor 
in  Eastern  Arkansas,  nor  in  Mississippi  and  Ohio,  where  fossilized 
wood  is  found  generally  associated  with  a  ferruginous  ar^llaceous 
sandstone,  is  there  any  trace  of  volcanic  agency.  There  is  merely 
an  evident  relation  of  this  kind  of  fossilization  with  the  deposition 
of  iron.  In  Ohio  and  Virginia,  that  part  of  the  Mahoning  sand- 
stone containing  silicified  trunks,  borders,  and  perhaps  overlays  in 
part,  the  area  where  the  richest  and  most  numerous  beds  of  iron 
ore  have  been  deposited.  In  the  recent  formations,  the  fossilized 
wood  is  generally  associated  with  the  red  or  ferruginous  clay. 
£ven  in  the  small  area  occupied  by  our  Post  Tertiary  formation 
at  Barlow,  Ohio,  disks  of  silicified  fossil  wood  of  dicotyledonous 
species  are  found  in  a  bed  of  red  ferruginous  clay,  associated  with 
sx>ecie8  of  shells  of  the  genus  Anodonta,  entirely  transformed  into  . 
a  compact  mass  of  oxyd  of  iron. 
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BT  ALEXANDEB  AOA88IZ. 

The  first  requisite  for  the  accurate  discussion  of  any  subject  is 
an  appropriate  nomenclature.  The  great  influence  Linnaeus  exerted 
upon  the  progress  of  Zoology  is  due  to  the  universal  acceptance  of 
the  binomial  system  as  a  most  concise  and  convenient  method,  a 
tool  admirably  adapted  to  bring  order  into  the  chaos  of  names  of 

*  It  ia  marked  by  inflated  articulations,  like  a  species  of  Anartbrocanna.  Gopp.,  and 
is  as  yet  tbe  only  specimen  found  in  our  Coal  Measures  wblch  might  be  compared  to 
the  trunks  seen  by  Prof.  Brongniart  in  tbe  coal  mines  of  St.  Etienne,  France,  and  com- 
pared to  Bamboos,  flrom  their  inflated  articulations.   (Lyell.  Hanueli  4th  ed.,  p.  810.) 
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innumerable  animals  and  plants  previonsly  known  in  each  coimtiy 
simply  by  their  vernacular  names.  In  the  hands  of  Linnsens  it 
was  the  expression  of  vast  erudition,  the  statement  of  the  affini- 
ties of  animals  and  plants,  the  formula  for  the  classification  of  the 
organic  world  as  he  understood  it.  In  the  hands  of  his  followers 
and  disciples  it  has  become  too  often  the  end  instead  of  the  means ; 
and,  in  the  last  years,  the  laws  requisite  for  the  establishment  of 
the  correct  name  of  an  animal,  or  of  a  plant,  have  become  often  as 
difficult  to  establish  as  the  most  intricate  legal  question.  The 
greater  part  of  recent  systematic  works  are,  of  necessity  ?,  filled 
with  pages  of  synonymy,  for  the  most  part  taken  at  second  hand, 
which  have  been  handed  down  for  years  with  ail  the  errors  of  quo- 
tations. It  certainly  is  an  absolute  necessity  that  the  units 
with  which  zoologists  work  should  be  well  defined.  But  has  qm- 
onymy,  as  now  understood,  the  value  which  has  been  given  to  it? 
The  history  of  the  present  confused  condition  of  nomenclature  is 
an  interesting  one;  it  is  the  attempt  to  show  by  the  binomial 
system,  not  only  the  correct  name  of  any  animal,  but,  at  the  same 
time,  give  a  short  historical  sketch  of  the  changes  the  name  has 
undergone.  The  name  of  an  animal  or  plant,  is  that  binomial  com- 
bination which  it  has  first  received,  let  us  say  A  b  from  Linnseus ; 
[^  (generic)  b  (specific)].  Subsequent  changes,  such  as  the  trans- 
fer of  this  to  a  different  genus,  B  by  Cuvier,  are  simple  matters 
of  registration,  a  part  of  the  history  of  the  science^  showing  what 
Cuvier  'thought  of  the  affinities  of  the  species  named  A  b  by  Lin- 
nffius.  When  then  we  speak  of  this  species  as  B  &  Cuvier,  we  are 
recording  his  views  as  an  investigator,  and  this  does  not  lessen 
whatever  credit  there  may  be  in  the  original  description  of  -^4  b 
by  Linnaeus.  If  afterwards  Blainville  comes  and  says  that  Cuvier 
should  have  referred  ^  &  to  the  genus  C  of  Latreille  and  quotes 
this  species  hereafter  as  C  &  Blainville,  he  is  only  recording  his 
opinion  and  so  on  through  indefinite  time.  Changes  which  the 
progress  of  science  render  necessary  in  the  position  of  -4  6  of 
Linnaeus  are,  or  should  be  quoted  under  the  authority  of  the  author 
who  proposes  them  as  expressing  the  actual  condition  of  our 
knowledge  of  the  affinities  of  the  species  Ab  of  Linnaeus.  Un- 
fortunately the  writing  of  the  authority  after  such  a  change  is  often 
considered  as  an  honor  by  naturalists,  and  much  valuable  time  is 
lost  in  ransacking  old  books  to  find  out  incorrect  combinations, 
which  are  subsequently  corrected  with  great  flourish  of  trumpets. 
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as  if  this  process  advanced  our  knowledge  of  the  affinities  of  the 
animals  under  discussion.  No  naturalist  ignores  wilfully  what 
others  have  already  done  before  him ;  it  is  generally  from  absolute 
impossibility  to  obtain  the  desired  information,  and  if  the  question 
of  nomenclature  were  generally  regarded  simply  as  a  matter  of 
registration;  it  would  help  to  rid  our  systematic  treatises  of  a 
mass  of  useless  lumber.  * 

But  systematic  Zoology  used  as  it  should  be,  as  the  connecting 
link  between  all  the  branches  of  sciences  forming  the  great  whole 
of  2k)ology  has  a  totally  different  meaning.  It  becomes  an  epitome 
of  years  of  study,  the  concise  expression  of  the  thoughts  of  the 
writer  on  the  affinities  of  the  animals  he  is  discussing.  System- 
atic zoologists  have  until  lately  laid  claim  to  be  recognized  ex- 
clusively as  zoologists,  we  should  remember,  now  at  least,  that 
Physiology,  Comparative  Anatomy,  Morphology,  Embryolog3%  Pal- 
aeontology, Histology,  Psychology  and  Geographical  Distribution 
are  as  much  a  part  of  Zoology  as  the  mere  questions  of  classifica- 
tion and  nomenclature.  Great  as  have  been  the  benefits  derived  by 
following  the  principles  of  Linnaeus  we  must  nowadays  return  to 
old  Aristotle  and  take  him  for  our  guide.  The  Aristotelian  view 
of  the  whole  knowledge  of  the  life  of  an  animal  is  the  true  con- 
ception of  what  Zoology  should  be.  The  convergence  towards  this 
broad  base  of  Zoology,  by  workers  in  the  different  fields  mentioned 
above,  shows  the  necessity  of  some  element  in  common  to  express 
the  variable  quantities  constantly  obtained  from  a  closer  and  more 
accurate  examination  of  nature.  This  element  systematic  Zo- 
ology furnishes,  it  gives  us  the  quantities  to  make  our  equations, 
and  when  it  takes  this  broad  form  is  no  longer  a  mere  dry  collec- 
tion of  meaningless  names,  but  becomes  our  interpretation  of 
nature.  The  facility  with  which,  in  a  new  country,  unknown  ani- 
mals can  be  described  and  the  notoriety  thus  readil}'  obtained,  is  a 
strong  incentive  to  go  on  with  descriptive  work,  not  that  I  would, 
as  is  frequently  done,  deny  all  value  to  systematic  Zoology,  but  it 

*  The  rules  of  nomenclatare  generaUy  adopted  are  by  no  means  satisfactory.  The 
exceptions  constantly  taken  to  their  application  only  increase  the  confUsion,  and 
the  attempts  made  by  the  BriUsh  Association  to  recommend  a  set  of  rules  for  the  guid- 
ance of  Naturalists  have  not  been  success  Ail.  The  recent  i*evision  of  these  rules  shows 
how  impossible  it  is  to  lay  down  general  instructions  intended  to  be  retrospective  and 
prospective ;  to  apply  them  to  times  of  which  the  scientific  spirit  was  so  totally  different 
from  our  own.*  All  that  wo  can  with  any  Justice  demand  is  that  the  original  name  by 
which  a  species  was  first  baptized,  should  be  recognized  to  the  exclusion  of  all  others, 
if  it  is  possible  to  determine  this  name  with  accuracy. 

AMKR.  KATUHALI8T,  VOL.  V.  23 
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should  not  be  forgotten  that  the  true  purpose  of  systematic  woric 
must  be  to  increase  our  knowledge  of  the  relationship  of  aninuils 
of  any  special  group  already  known,  and  serve  in  some  way  as  a 
connecting  link  in  the  chain  of  the  various  branches  of  Zoology. 
We  have  our  memoirs  of  systematic  Zoology,  of  Psychology,  of 
Paleeontology,  of  Comparative  Anatomy,  of  Histology,  etc.,  treat- 
ing of  their  respective  sciences  as  isolated   departments   and 
strongly  biassed  by  the  characteristics  of  the  sciences  from  which 
they  originated.    Comparative  Anatomy,  and  Physiology  as  well  as 
Histology,  are  the  children  of  Human  Anatomy,  and  this,  in  its 
turn,  was  gradually  developed  fh>m  the  needs  of  medicine.     Em- 
bryology and  Palaeontology,  though  so  intimately  connected,  are 
rarely  treated  together,  the  latter  being  considered  to  belong,  by 
birthright,  to  Geolog}'.    Psychology  is  but  now  becoming  emanci- 
pated from  speculative  Philosophy.    We  have,  however,  no  recent 
memoir  on  Zoology  in  the  Aristotelian  sense ;  the  sciences  forming 
the  branches  of  Aristotelian  Zoology  stand  upon  separate  pedes- 
tals.    They  have  grown  up  independently  of  one  another,  yet  they 
all  converge  towards  a  common  point,  each  an  important  part  in 
the  life  history  of  every  animal,  and  the  common  link  which  is  to 
unite  them  all  is  (when  rightly  understood)  systematic  Zoology. 
Working  in  this  spirit,  systematic  Zoology  helps  us  in  our  at- 
tempts to  understand  the  laws  of  nature ;  these  must  remain  un- 
intelligible to  him  who  is  busy  with  naming  and  classifying  mate- 
rials, reducing  his  science  to  an  art,  merely  accumulating  facts 
to  be  stored  in  museums,  forming  as  it  were  a  library  of  nature. 
To  him  its  books  will  be  inaccessible  and  its  laws  as  inexplicable 
as  are  the  laws  of  the  motions  of  the  planets  to  one  who  has  no 
knowledge  of  the  existence  of  gravitation. 


WHAT  I  FOUND  AT  HAMPTON   BEACH. 

BY  PROF.  J.  W.  CHICKERINO,   JR. 

About  fifty  miles  northeast  from  Boston,  on  the  coast  of  New 
Hampshire,  juts  out  into  the  ocean  the  bold  headland  known  as 
Boar's  Head,  perhaps  half  a  mile  long,  a  quarter  of  a  mile  wide, 
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and  rising  by  a  gentle  slope  to  the  Height  of  perhaps  a  hundred 
feet,  where  its  abrupt  sides  are  washed  by  the  waves ;  a  mass  of 
drift  with  alternate  layers  of  gravel  and  water-worn  stones  of  va- 
rious sizes,  gradually  wasting  away  under  the  encroachments  of 
wind  and  tide ;  the  old  fishermen  telling  of  the  time,  when  many 
rods  farther  out,  they  used  to  see 

"  The  Head  of  the  Boar, 
Toss  the  foam,  from  his  tusks  of  stone." 

To  the  north,  a  long,  sloping,  sandy  beach  stretches  away  in  a 
sweeping  curve  to  Little  Boar's  Head,  three  miles  distant,  and  to 
the  south  a  similar  beach  curves  around  for  two  miles  to  the  banks 
of  Hampton  River,  and  those  Rivermouth  Rocks,  whereof  Whit- 
tier  sings.  On  beyond,  lies  Salisbury  Beach,  and  farther  on,  low 
down  in  the  horizon,  appears  the  blue  outline  of  Cape  Ann. 

At  the  northern  end,  the  beach  is  covered  with  huge  boulders 
as  far  as  a  granite  ledge  lying  midway  between  high  and  low  water 
mark,  hollowed  into  caves  and  recesses  and  surrounded  with  little 
pools  full  of  life  and  beauty.  From  this  point  a  hard,  smooth  and 
level  beach  stretches  away  for  a  mile,  till,  approaching  the  rocks 
and  the  river,  it  is  by  cross  currents  rippled  and  ftirrowed,  afford- 
ing a  fine  opportunity  to  study  the  effects  of  tidal  and  wave  action. 
Back  of  this,  rise  a  number  of  sand  hills,  fifteen  or  twenty  feet 
high,  raised  into  fantastic  shapes  by  the  wind,  from  which,  when 
the  west  wind  bloviw,  the  fine  white  sand  drifts  across  the  beach 
like  snow  in  winter.  Back  of  these  hills,  are  marshes,  interlaced 
by  a  network  of  small  streams  and  ditches,  attractive  both  to  the 
sportsman  and  the  naturalist. 

Suppose  on  a  pleasant  morning  in  July  we  rise  with  the  sun 
and  start  on  a  voyage  of  discovery.  The  smooth,  shining  beach 
is  half  covered  with  the  advancing  or  retreating  tide,  and  with  our 
eyes  wide  open,  we  walk  down  the  sand.  Our  attention  is  soon 
attracted  by  a  number  of  curious  tracks,  sometimes  circling  around 
the  small  pools  found  in  the  hollows  surrounding  every  large  rock  ; 
sometimes  leading  for  many  rods  in  a  straight  line  towards  the 
water.     LiCt  us  follow  one  to  its  termination. 

If  in  the  sand,  digging  a  few  inches  turns  out  a  little  crab 
(Caricer  Sayif)  who  if  set  at  liberty,  either  writes  his  curious 
hieroglyphics  as  he  retreats  along  the  sand,  or  more  probably 
commences  at  once  to  bury  himself  again  with  marvellous  rapidity. 
The  size  of  the  animal  will  be  found  to  vary  the  appearance  of  his 
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track.  If  it  terminates  in  a  pool,  a  close  examination  will  detect 
a  little  depression  in  the  bottom,  with  a  slight  but  constant  motion, 
and  a  stick  will  reveal  his  crabship  quietly  twiddling  his  thumbs, 
and  greatly  averse  to  being  disturbed.  They  are  largely  used  as 
bait  for  Blue-fish,  not  often  hereabouts  for  food.  They  require 
carefbl  handling  as  their  claws  have  a  savage  nip. 

A  different  track,  finer  and  broader,  leads  to  the  deep  burrow  of 
a  most  unsightly  worm,  perhaps  a  foot  long,  with  myriads  of  legs. 

Yet  another  to  a  large,  slow  mpving  Natica  keros,  taking  his 
morning  walk,  his  huge  foot  and  distended  mantle  causing  doabt 
whether  they  can  all  be  contained  in  the  shell ;  another  still  dis- 
covers the  beautiful  little  Natica  triseiHaZa. 

Nearing  the  water,  lines  of  sea-weed  mixed  with  larger  or  smaller 
shells,  mark  the  receding  waves.  After  storms,  immense  heaps 
are  thrown  up,  and  collectors  may  obtain  beautiful  specimens  of 
sea-mosses,  the  Irish  moss  ( Chondma  escvlentus)  being  quite  abun- 
dant. 

Large  and  fine  specimens  of  the  mussel  {Modiola  modiolus) 
are  found  attached  to  the  roots  of  the  Devil's  apron,  Laminaria, 
which  is  often  seen  twenty  feet  in  length,  with  specimens  of  Saxi- 
cava,  and  now  and  then  a  Chiton. 

On  the  beach  are  scattered,  often  thickly,  the  large  shells  of 
Oyprina  lalandica,  and  Mactea  gigantea^  or  hen  clam,  often  used 
as  milk  skimmers,  and  occasionally  perfect  specimens  of  the  beau- 
tiful little  Machcera  costata.  The  common  sun-fish  or  jelly-fish, 
Aurelia  aurita^  is  very  abundant,  and  the  larger,  darker-colored 
Cyanea  Postelsii  is  not  rare. 

But  it  is  in  the  little  pools,  upon  and  around  the  ledge  of  rocks 
at  the  northern  end  of  the  beach,  that  the  lover  of  nature  will  be 
most  richly  repaid  for  careful  search.  Sometimes  they  are  over- 
hung by  the  arched  rocks,  forming  deep  and  dark  recesses,  some- 
times in  the  full  light  of  the  sun,  revealing  the  minutest  objects 
upon  the  bottom. 

Delicate  sea-weeds  of  various  colors,  with  minute  coralline 
growths,  encrusting  the  rocks,  cover  the  floor  of  these  pools  with 
a  carpet  of  richest  tapestry.  Swimming  about,  may  be  seen  vari- 
ous smaller  fish,  here  finding  a  safe  retreat  from  the  voracity  of 
their  bigger  relatives,  while  the  crabs  are  sidling  about  in  their 
awkward  yet  nimble  way,  and  now  and  then  a  dark-green  lobster 
glides  about,  skilfully  eluding  any  attempt  to  capture  him,  while 


BEACH  RAMBLES.  359 

the  little  sand-fleas  leap  in  all  directions,  like  so  many  gi*asshop- 
pers. 

The  rocks  are  covered,  in  every  direction,  by  an  encrustation  of 
barnacles,  BcUanua  ovularis  and  elongatus^  whose  tentacles  waving 
to  and  fro  in  the  water,  were  supposed  by  the  ancients  to  be  the 
feathers  of  the  young  barnacle  geese  ;  and  creeping  about  may  be 
found  in  great  abundance  the  common  cockle.  Purpura  lapillus^  in 
all  varieties  of  color,  white,  yellow,  slate,  banded,  and  often  prom- 
inently marked  by  its  lines  of  growth.  The  writer  has  one  speci- 
men, pure  white,  heterostrophed,  the  only  one  he  has  ever  seen 
among  thousands. 

The  animal  is  cartiivorous,  and  may  often  be  seen  boring  his 
way  through  some  other  shell,  making  those  round  holes  often 
seen  in  dead  shells,  and  then  at  his  leisure  sucking  out  the  unfor- 
tunate inhabitant,  so  that  it  seems  poetical  justice,  when  he  in  his 
turn  has  his  shell  summarily  cracked,  that  he  may  be  used  as  bait 
for  the  cunner  or  sea-perch,  with  which  the  coast  abounds. 

The  three  species  of  Littorina,  L.  rudis,  L,  tenebrosa^  L.  paUi- 
oto,  are  seen  travelling  on  all  sides,  and  of  all  colors,  white,  black, 
red,  yellow. 

Tumbling  over  each  other  in  eager  haste,  are  various  dead  shells, 
each  tenanted  by  a  hermit  crab,  Eupagurus,  having  no  covering 
for  the  posterior  portion  of  his  body,  and  so  seeking  protection  in 
some  empty  shell,  brandishing  his  claws  at  the  entrance  most 
fiercely,  but  often  overcome  and  driven  out  by  some  stronger  rela- 
tive attracted  by  the  superior  accommodations  of  his  tenement. 
Here  also  may  be  fourfd  a  stranger  lately  arrived  upon  our  shores, 
but  which  has  been  for  several  yearfi  working  its  way  south,  from 
Halifax,  whither  it  seems  to  have  been  imported  from  Europe, 
Littorina  litorea^  the  common  periwinkle.  The  shell  is  black,  and 
very  thick,  and  the  animal  may  yet  become  of  commercial  value,  as 
in  England,  where  everything  edible  is  used  for  food,  one  London 
firm  sells  annually  seventy  thousand  bushels  of  this  mollusk. 

Looking  closely  into  the  miniature  caverns  worn  in  the  rocks  b}'^ 
the  action  of  the  waves,  we  see  great  numbers  of  the  star-fish  or 
five-finger,  Asterias  vidgaris,  of  every  variety  of  size  and  color, 
and  may  with  interest  study  their  slow  locomotion  as  they  put  in 
action  their  myriads  of  suckers,  on  the  under  side  of  the  body. 
The  sea-egg,  Echinus  granulatus,  is  found  in  company,  moving  its 
long  spines  and  sending  out  hundreds  of  thread-like  suckers  be- 
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tween  them,  by  which  it  draws  itself  along.  The  sea-anemoiie, 
Metridium  marginatum^  occurs  here,  and  with  a  little  care  in  the 
search,  may  be  seen  expanding  its  yellowish,  leathery  disk  into 
ocean  flowers  of  great  beauty  and  varied  hues.  Small  sponges  are 
not  uncommon.  The  eggs  of  various  fishes,  as  the  square,  black, 
leathery  cases  of  the  skate  with  their  four  long  spines,  are  not 
uncommon,  and  to  the  careflil  observer,  every  hour  reveals  some 
new  form  of  life,  or  discovera  interesting  and  curious  habits  of 
forms  already  familiar. 

In  the  ocean  are  found  in  abundance  the  cod,  the  haddodc, 
the  pollock,  the  hake,  the  mackerel,  the  cunner  or  sea-perch,  the 
flounder,  the  dog-fish,  the  fisherman's  special  enemy,  driving  away 
all  other  fish,  and  even  eating  from  the  hooks  fish  already  caught 
on  the  trawl,  the  sculpin,  that  marvel  of  ugliness,  and  more  rarely 
the  skate,  the  cusk,  the  blue-fish,  and  occasionally  the  huge, 
misshapen,  abbreviated,  sluggish,  worthless,  shorter  sun-fish,  Or- 
thagoriacus  moUij  looking  as  if  it  might  be  one  of  Darwin's  devel- 
opments, that  had  not  yet  attained  to  a  tail. 

In  the  marshes  back  of  the  beach,  all  sorts  of  water-fowl  abound, 
and  the  hunter's  gun  is  often  heard. 

The  flora  of  this  locality  also,  is  full  of  interest,  especially  to 
one  unfamiliar  with  the  curious  forms  of  the  spiny  Salsola  KdU 
the  thick,  apparently  leafless  stems  of  Salioomia  herbacea^  and  the 
cheerful  colors  of  the  beach  pea,  LcUhyrus  maritimus^  flowering  at 
intervals  all  thi*ough  the  season.  All  these  and  many  others  are 
found  growing  in  the  pure,  white,  dry  sand,  apparently  incapable  of 
furnishing  either  moisture  or  nourishment  to  any  sort  of  vegeta- 
tion. 

To  the  lover  of  nature,  accustomed  only  to  the  verdure  and 
beauty  of  inland  woods  and  fields,  or  the  majesty  of  mountain 
scenery,  a  residence  of  a  few  days  or  weeks  at  Hampton  Beach 
could  hardly  fail  to  bring  much  of  novelty  and  constant  interest, 
while  the  cool  sea-bree:;e,  and  the  glorious  surf-bath,  bring  back 
vigor  to  the  wearied  frame,  and  the  everlasting  diapason  of  old 
Ocean,  thundering  against  his  rocky  shores,  can  hardly  fail  to  fill 
even  the  undevout  mind  with  thoughts  of  the  great  and  good 
Maker  of  all  this  beauty. 


HABITS  OF  THE  BLACK  BASS. 

BT  B.  T.   TISDALE. 

I  WILL  now  give  some  account  of  the  growth  and  habits  of  this 
fish,  derived  from  twenty  years'  experience  and  observation.  Af- 
ter stocking  a  pond  no  fishing  should  be  permitted  for  five  or  six 
years.  This  gives  ample  time  for  a  large  increase,  after  which  the 
observing  angler  may  class  them  as  to  size  with  some  accuracy. 
In  waters  adapted  to  their  growth  they  will  increase  as  rapidly  as 
perch.  In  six  years  after  being  spawned  they  will  reach  three 
pounds,  and  gradually  increase  to  the  maximum  size,  which  may 
be  set  at  five  to  six  pounds,  at  the  rate  of  about  half  a  pound  a 
year.  Very  many  fish  flrom  two  to  three  and  a  half  pounds,  have 
been  taken  from  the  ponds  stocked  in  1850  to  1852,  and  but  few, 
comparatively,  of  five  to  six  pounds.  One  of  seven  and  a  half 
pounds  was  taken  late  in  May,  1864,  which  I  had  placed  in  a  new 
pond,  two  years  previous,  then  weighing  three  and  a  half  pounds ; 
but  it  was  a  female  fish,  from  which  I  took  a  sack  of  spawn  weigh- 
ing two  pounds.  Another  of  equal  length  taken  from  another 
pond  in  June,  after  it  had  spawned,  weighed  five  and  three-quar- 
ters pounds.  This  would  indicate  a  growth  of  one  pound  a 
year  after  reaching  three  and  a  half  pounds,  food  being  abundant. 
I  cite  these  as  facts,  with  some  doubt  as  to  their  general  applica- 
tion. The  absence  of  more  large  fish  may  result  from  free  fishing, 
and  the  greediness  of  the  larger  growth  of  fish  to  take  the  angler's 
tempting  bait.  It  is  noteworthy  that  the  largest  fish  yet  taken 
appear  to  be  those  which  were  transplanted.  They  spawn  in  May, 
and  appear  to  occupy  their  spawning  beds  for  nearly  two  months, 
being  found  thereon  late  in  April,  disappearing  in  June.  Large, 
clean  places  are  scooped  out  in  four  to  eight  feet  depth  of  water, 
verging  on  the  shore  of  the  pond,  and  some  four  to  ten  feet  diame- 
ter. These  beds  are  made  on  sandy  or  gravelly  bottom,  are  dis- 
tinctly visible  with  fish  thereon,  from  a  boat  as  it  passes  over  or 
near  them.  The  trunk  of  a  sunken  tree,  a  shelving  rock,  or  beside 
a  lone  rock,  or  bed  of  rocks,  or  other  hiding  place,  is  a  favorite  loca- 
tion for  a  spawning  bed.  They  lie  in  one  or  more  couples  over 
their  beds,  and  here  for  the  period  of  incubation  they  keep  watch 
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and  ward  with  constant  fidelity.  Around  their  beds  may  be  seen 
perch,  suckers,  eels  and  catfish  in  plenty,  ready  to  devour  a  por- 
tion of  the  ova.  The  bass  are  constantly  at  war  with  these  vora- 
cious depredators,  driving  them  off  from  moment  to  moment, 
' '  under  the  current  of  a  heady  fight."  Young  bass  are  not  seen 
in  large  numbers  like  the  herring  and  some  other  fresh-water  fish 
swimming  near  the  surface  a  prey  to  their  eneixiies. 

In  embiyo  life  they  seem  to  come  in  a  moment !  From  close 
observation  in  a  small  pond  where  I  placed  several  fish  in  April 
and  May,  and  where  I  could  daily  watch  their  movements,  beds 
were  made  by  several  pairs,  over  which  the  female  hovered  contin- 
ually. Here  they  remained  until  the  24th  of  June.  Ever^'  hour  I 
watched  them  without  any  evidence  of  young  fr3^  In  the  after- 
noon of  this  day,  after  an  hour's  absence,  I  returned  and  discov- 
ered several  hundreds  of  minute  young  bass  hovering  at  the 
surface  of  the  water,  while  the  parent  fish  was  moving  around  her 
bed  as  usual.  These  young  fish  were  darting  about  with  activity 
—  about  three-eighths  of  an  inch  long,  looking  like  black  motes  in 
the  water.  For  three  or  four  days  they  kept  in  this  position,  and 
then  scattered  about  the  edge  of  the  pond  among  the  grass,  a  few- 
being  thus  seen  for  some  two  or  three  weeks,  when  all  sight  of 
them  was  lost  till  September,  at  which  time  a  few  only  were  dis- 
covered of  about  two  inches  in  length,  with  the  tail  marked  with  a 
cross-bar. 

The  above  refers  to  the  first  show  of  life  from  one  bed.  On  the 
28th  of  June  two  other  beds  in  the  same  manner  developed  their 
young.  Most  of  these  died  or  were  devoured  by  the  old  fish.  The 
precise  time  these  fish  spawn,  or  the  duration  of  their  spawning 
season,  I  have  not  yet  fully  discovered.  I  incline  to  the  opinion 
that  a  period  of  two"  to  four  weeks  passes  before  all  their  ova  are 
deposited,  and  that  they  are  hidden  by  them  in  the  sand,  in  or 
around  their  beds,  receiving  impregnation  from  time  to  time  from 
the  male  fish.  The  act  of  emitting  their  spawn  I  have  never  seen; 
and  repeated  efforts  to  express  it  from  these  fish  in  May,  when 
supposed  to  be  ripe,  for  the  purpose  of  artificial  impregnation, 
proved  abortive.  The  ova  of  this  fish  are  small,  about  one-fourth 
the  size  of  salmon  or  trout  spawn,  veiy  compactl}''  laid  in  a  film- 
covered  sac,  and  apparently  difficult  to  escape  through  any  artifi- 
cial process.  Further  experiments  beyond  doubt  will  effect  this. 
One  fish  is  generally  on  guard  at  the  bed,  seemingly  quite  docile, 
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and  if  alarmed  moves  from  it  a  few  feet,  but  soon  returns.  This 
probably  is  the  female  exercising  her  maternal  care  of  the  young. 
The  3'oung  fish  begin  to  be  visible  in  June  and  July  close  in  shore 
among  the  gravel,  pebbles  or  grass,  darting  with  some  activity, 
and  near  the  surface,  for  the  double  purpose  of  food  and  protec- 
tion.    They  are  marked  with  a  small  black  stripe  across  the  tail, 

# 

distinctly  visible  through  their  first  summer ;  after  the  first  year 
this  disappears,  and  they  assume  the  general  character  of  this 
fish,  varying  according  to  season,  w^ater-and  food.  They  are  about 
an  inch  long  when  they  first  disport  themselves,  and  reach  about 
three  inches  in  five  months. 

They  are  caught  by  trolling  with  an  artificial  bait  in  imitation  of 
a  fish  like  a  minnow,  or  a  fiy,  the  murderous  spoon,  or  a  stiip 
of  perch  or  pickerel,  or  any  other  fish,  with  line  extended  twenty- 
five  to  two  hundred  feet — or,  by  still  fishing  from  a  boat,  with 
minnow,  worm,  or  other  bait,  and  from  the  shore  with  a  rod-line  at 
long  cast.  When  hooked  they  plunge  deep,  and  then  come  with 
velocity  to  the  surface,  breaching  some  two  to  four  feet  out  of 
water,  repeating  this  several  times  with  a  shaking  motion,  as  if  to 
shake  the  hook  from  their  mouth.  Their  capture  affords  un- 
equalled attraction  to  the  angler.  Often  tw^o  will  strike  at  once,  if 
bait  and  fiy,  with  long  leader,  are  used.  They  are  hardy,  tena- 
cious of  life,  and  will  live  a  long  time  out  of  water.  They  can  be 
transported  in  a  barrel  half-filled  with  water  in  cool  weather,  fifty 
miles  by  rail,  by  once  changing  the  water,  say  twenty  of  medium 
size,  with  entire  safety ;  and  in  warm  weather  ice  must  be  used  to 
cooh  not  c/ii7/,  the  water  (say  to  a  temperature  of  fifty-five  to  sixty 
degrees) .  In  this  manner  they  can  be  carried  to  England  with 
proper  care,  especiall}'  the  smaller  fish.  They  do  not  feed  much 
at  large  in  winter,  as  it  is  rare  to  catch  them  through  the  ice,  and 
the  belief  is  that  they  will  not  bite  at  this  season,  as  a  gen- 
eral rule.  Indeed,  this  is  the  result  of  present  experiments,  as 
those  wintered  in  a  small  artificial  pond  recently,  show  that  they 
go  into  winter  quarters  by  December,  where  they  select  some  lone 
deep  place,  near  or  under  the  shelter  of  rocks  or  roots,  and  remain 
in  a  torpid  state  till  spring,  emerging  to  all  appearance  in  fine,  ac- 
tive, vigorous  condition.  They  feed  much  on  fiies  in  summer,  and 
the  calm  surface  of  the  lake  is  often  agitated  with  their  breaking 
for  this  purpose.  They  range  wide  in  quest  of  food,  often  driving 
small  fish  ashore.     In  August,  September  and  October,  they  are  in 
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the  best  condition  for  the  table,  and  a  baked  black  bass  of  four  to 
five  pounds,  in  September,  with  every  appropriate  condiment,  is  a 
rich  dish,  which  all  who  taste  will  Mly  appreciate. — Fifth  Report 
of  the  Ma8sachti8ett8  Commiasioners  of  Fisheries^  1871. 


REVIEWS. 


■Ot 


Prooress  op  American  ORNrrnOLOGT.  —  Mr.  Allen's*  latest 
and  in  all  respects  his  most  valuable,  memoir  embraces  several 
distinct  essays,  for  which  the  Mammals  f  and  Winter  Birds  of 
Florida  seem  to  furnish  merely  the  occasion,  and  are,  at  any  rate, 
overshadowed  by  the  importance  of  the  general  questions  dis- 
cussed. He  has  worked  long  and  faithfully  upon  a  subject  of 
broad  interest,  and  his  labors  will  receive  attention,  no  less  from 
those  who  differ  from  him,  than  those  whom  he  convinces.  Stand- 
ing squarely  opposed  to  the  great  majority  of  omitholc^sts, 
his  arguments  must  be  refuted,  or  his  position  endorsed.  In  oar 
present  character  of  unwilling  critic,  we  endeavor  to  speak  in  the 
same  earnest  spirit  of  inquiry  that  tempers  Mr.  Allen's  page ;  and 
may  possibly  succeed  in  showing  how  trivial  is  the  real  point  at 
issue  between  Mr.  Allen  and  those  of  us  from  whom  he  appears  to 
differ  so  widely. 

Mr.  Allen's  lists  and  field  notes,  which  result  from  several 
months  investigation,  are  collated  with  Mr.  Maynard's  and  Mr. 
Boardman's,  and  "  may  be  considered  as  equivalent  collectively 
to  the  labors  of  a  single  observer  constantly  in  the  field  for  at 
least  four  or  five  winters."  (p.  161.)  They  are  properly  prefaced 
with  a  sketch  of  the  physical  features  of  the  country,  tVom  which 

*  On  the  Mammals  and  Winter  Birds  of  East  Florida,  with  an  examination  of  Certain 
Assumed  Speciilc  Characters  in  Birds,  and  a  sketch  of  the  Bird-fkun»  of  Eastern  North 
America.  By  J.  A.  Allen.  Bulletin  of  the  Mu»eum  of  Comparative  Zoology.  Vol.  II, 
No.  3.    pp.  161-461.    pis.  4-8.    1871. 

t  The  list  of  Mammals  comprises  thirty*flve  species,  among  them  the  THdk&Aus  naa* 
o^iM,  "  still  quite  common  in  the  Indian  Riyer,"  and  a  largo  bat,  probably  one  of  the 
West  Indian  Megadermatid<B  new  to  our  founa,  but  unfortunately  not  identified.  Here 
as  elsewhere,  the  writer's  extreme  views  are  conspicuous  In  the  several  synonymiosi 
lists,  and  technical  discussions.  In  the  case  of  "  l/r$iu  aretoa  "  we  may  obserre  that 
even  those  who  might  assent  to  the  identity  of  our  grizzly  with  the  huge  bears  of 
Northern  Europe,  would  not  admit  U.  Americamu  to  be  a  mere  synonym. 
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we  gather  two  interesting  points.  The  irregularity  which  Audu- 
bon noticed  in  the  pairing  and  breeding  of  some  resident  species, 
corresponds  to  the  gradual  and  protracted  development  of  the 
v^etation ;  the  mildness  of  the  winter  causing  an  almost  peren- 
nial verdure,  and  four  weeks  in  February  and  March  being  re- 
quired to  accomplish  the  work  of  one  in  May  at  the  North.  The 
other  fact,  of  diminished  vivacity  of  the  birds  during  the  breed- 
ing season  is  of  similar  significance.  "  In  spring,  at  the  North, 
the  woods  .  .  are  vocal  with  bird-music ;  but  in  Florida  no  such 
outburst  of  song  marks  the  vernal  season;  .  .  the  songs  of 
some  are  much  abbreviated,  and  so  different  from  what  they  are 
at  the  North  as  to  be  sometimes  scarcely  recognizable.''  (p.  166.) 
The  list  of  birds,  considered  as  simply  such,  shows  the  same 
care  aud  fidelity  that  mark  all  Mr.  Allen's  papers,  and  supplies  a 
special  desideratum.  Our  local  lists  of  the  Atlantic  coast  may 
now  be  considered  nearly  complete,  and  they  collectively  afford  a 
very  perfect  ornithological  map  from  Labrador  to  Florida.  To 
the  one  hundred  and  eighty-three  species  here  given  either  as  per- 
manent residents  or  winter  visitors  —  these  two  classes  being 
carefully  discriminated  —  a  few  perhaps  will  be  hereafter  added, 
bat  certainly  not  may  remain  unnoticed.  We  do  not  observe  any  ^ 
name  previously  unrecorded,  or,  at  least,  not  to  have  been  antici- 
pated from  the  known  range  of  habitat.  Aside  fh)m  the  critical 
dissertations,  and  the  tables  of  measurements,  that  the  list  con- 
tains—  neither  of  which  are  essential  to  its  integrity,  and  which, 
therefore,  we  shall  presently  notice  in  another  connection — its 
chief  value  rests  upon  the  copious  and  accurate  field-notes,  which 
are  always  reliable,  and  generally  represent  important  items  of  in- 
formation. The  extensive  lists  of  synonyms,  however  interesting 
as  indices  of  the  writer's  peculiar  views,  or  valuable  as  biblio- 
gri^>hical  compilations,  are  nevertheless,  we  regret  to  think,  of 
little  consequence  in  some  respects,  and  in  others  positively  inju- 
rious. Some  of  them  must  tend,  we  feel  sure,  to  bring  Mr. 
Allen's  general  work  into  disrepute.  When,  for  instance,  we  see 
(p.  300)  Chordeiles  Texenais  given  as  a  synonym  of  C,  popetue,  it 
is  certain,  that  however  truthful  the  author  may  be  in  the  gen- 
eral tenor  of  his  way,  he  sometimes  exceeds  the  utmost  limits  of 
propriety.  One  who  wields  so  Aree  a  lance  as  Mr.  Allen's,  should 
be  sure  his  own  vizor  is  well  down :  and  a  blunder  like  this  looks 
still  worse  fi*om  its  inconsistency.    For,  in  another  place  (p.  355), 
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he  does  us  the  honor  (his  endorsement  in  such  a  ease  is  an  honor) 
to  recognize  our  Pdidna  Americana  —  a  bird  that  cannot  stand  a 
moment  upon  Mr.  Allen's  platform ;  and  in  one  or  two  other  in- 
stances —  that  of  Graculus  FloridanuSj  for  example,  unquestiona- 
bly a  southern  form  of  G.  dilophua — he  is  similarly  untrue  to  his 
principles. 

Among  the  critical  discussions  that  we  mentioned  jast  now,  is  a 
highly  satisfactory  elucidation  of  the  several  interesting  modifica- 
tions in  size,  form  and  color  that  result  from  climatic  and  other 
physical  influences  upon  the  birds.  The  decrease  in  stature,  coin- 
cident with  lowering  of  latitude,  was  perhaps  already  sufBcientl}' 
known ;  but  the  other  points  needed  the  excellent  exposition  they 
receive  at  Mr.  Allen's  hands.  He  shows  a  singular  tendency  to 
increase  in  the  size  of  the  bill  of  Floridan  birds.  This  corres- 
ponds exactly  to  the  remarkable  elongation  of  the  tail  of  many 
southwestern  forms  ;  and  his  explanation — greater  activity  of  per- 
ipheral circulation — is  doubtless  as  applicable  to  one  as  to  the 
other.  The  third  characteristic  of  Floridan  forms  is  an  intensity 
of  coloration,  as  compared  with  Northern  broods  of  the  same  spe- 
cies. This  is  well  illustrated  in  the  Quail,  and  several  other  species, 
^  particularly  the  curious  little  Pipilo  in  which  the  white  markings  of 
the  wings  and  tail  are  at  a  minimum,  though  the  iris,  singularly 
enough,  is  white  instead  of  red.  *  It  would  be  difficult  to  over-es- 
timate the  importance  that  attaches  to  this  admirable  elucidation 
of  the  peculiarities  that  collectively  distinguish  the  Floridan  birds. 
Interesting  in  itself,  additional  value  is  gained  in  its  affording  data 
for  a  similar  exhibit  of  the  relationships  of  the  birds  of  the  Lower 
Rio  Grande  and  Colorado  rivers.  Numerous  forms  from  these 
regions,  as  well  as  fi'om  the  peculiar  Cape  St.  Lucas  locality,  can 
be  better  interpreted  now  that  we  have  analyzed  that  portion  of 
the  Eastern  Province  lying  within  corresponding  degrees  of  lat- 
itude ;  and  many  that  have  been  named  as  positive  specific  forms, 
and  taken  to  be  such,  may  prove  merely  indices  of  geographical 
variation  occumng  in  strict  accordance  with  laws  that  Mr.  Allen 

*  Pipilo  Alleni,  nob.  —  P.  erythrophthalmo  simiUs,  sed  minor,  alls  CAiKl&qoe  minos 
albo-plagiatfs,  et  iridibiis  albis.  This  interesting  '*  fomi,"  which  we  believe  remains 
unnamed,  we  hare  great  pleasure  in  dedicating  to  our  esteemed  fHond. 

An  anonymous  writer  of  some  pleasant  articles  on  our  birds  in  AppletonV  Journal 
(tv,  p.  Vi%)  says:  **The  'Chewink'  is  perhaps  the  most  curious  instance  of  change  in 
the  color  of  the  iris,  which  with  the  summer  dress  is  red,  and  with  the  winter,  white— 
the  change  taking  place  sometimes  first  in  one  eye,  and  then  in  the  other,  daring  the 
process  of  the  autumn  moulting."    This,  if  so.  Is  new  to  us. 
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has  demonstrated.  In  some  eases  indeed,  Floridan  forms  furnish 
exactly  intermediate  links,  as  when  the  Floridan  Thryothorus 
grades  from  Ludovicianus  proper  into  Berlandieri;  and  again  there 
are  cases,  like  that  of  the  Quail,  where  the  Floridan  form,  although 
unnamed,  is  as  different  from  average  'Northern  samples  as  0. 
Texanus  is.  Promulgation  of  data  so  pertinent  to  the  general 
question  of  variation  in  feral  animals  is  a  service  of  great  moment 
to  ornithology,  and  Mr.  Allen's  careful  handling  of  the  subject 
elevates  his  "  Winter  Birds  of  East  Florida  "  to  a  place  that  no 
mere  annotated  catalogue,  however  good,  could  claim. 

Still  keeping  away  from  the  main  issue,  we  will  note  certain 
discussions,  some  relevant  and  others  not  so,  that  the  Floridan 
list  affords.  Bartrara's  somewhat  celebrated  "Sacred  Vulture" 
certainly  needed  the  overhauling  it  gets ;  Mr.  Allen  finds  it  a 
myth,  based  upon  Sarcorhaviphus  papa^  with  a  dash  of  Polyborus 
tharus^  and  an  infusion  of  Bartram*s  imagination  ;  which  is  pretty 
much  as  was  to  have  been  expected.  The  origin  of  the  domestic 
turkey  is  handled  at  some  length.  After  fhsing  M.  Mexicana  with 
M.  gaUopavo^  Mr.  Allen  attempts  to  refute  LeConte's  and  Baird's 
theories,  arguing  that  the  domestic  bird  was  reimported  from 
Europe,  whither  it  was  originally  carried  from  Mexico.  Among 
other  discussions,  are  those  upon  the  species  of  Cathartes^  Buteo, 
Parus^  Paaserculus^  QuisccUtis  and  Turdua,  in  which  the  writer 
pleads  for  a  much  less  number  of  species  than  are  usually  ad- 
mitted,  and  presents  some  astonishing  lists  of  synonyms.  We 
have  no  other  objection  to  these  disquisitions,  than  that  they  lead 
to  nothing  tangible,  for  they  seem  to  us  to  be  merely  a  recapitula- 
tion of  what  was  before  known  of  the  close  resemblance,  and  wide 
limits  of  variation,  of  the  species  in  question ;  the  opinion  that 
Mr.  Allen  offers  of  their  specific  identity  being,  of  course,  a  fore- 
gone conclusion  from  his 'premises.  It  seems  to  us  imnecessary 
for  Mr.  Allen  to  raise  the  HylocicUa  question  for  the  third  time, 
merely  to  repeat,  with  some  expansion,  the  remarks  that  appeared 
in  his  "Birds  of  Massachusetts"  and  "Birds  of  Iowa" ;  no  good 
can  result,  we  conceive,  from  rehearsal  of  items  already  the  com- 
mon property  of  ornithologists,  or  from  reiteration  of  individual 
opinion. 

The  many  extensive  and  elaborate  tables  of  measurements  that 
enrich  the  "  Winter  Birds  of  Florida,"  and  show  not  only  the  dis- 
crepancy in  size  between  Floridan  and  Northern  birds,  but  also  the 
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variations  in  each  of  these,  may  be  regarded  as  collateral  with,  or 
supplementary  to,  Mr.  Allen's  highly  interesting  and  snggestive 
''  Examination  of  Certain  Assumed  Specific  Characters  in  Birds.'' 
This  constitutes  Part  III  of  the  memoir,  and  is  the  nucleus  of  the 
whole.  Every  paper  of  Mr.  Allen's  which  we  have  had  the  pleas- 
ure of  studying  has  plainly  disclosed  the  drift  of  his  views,  and  in 
this  one  his  energies  are  focussed  on  an  attempt  to  show  that  a 
very  large  proportion  of  the  forms  we  commonly  designate  by 
means  of  the  binomial  nomenclature  ought  not  to  be  so  designated. 
The  proposed  reduction  in  our  nominal  lists  is  to  be  effected 
mainly  by  discarding  all  names  imposed  upon  ^^geographical  dif- 
ferentiation "  among  birds.  We  say  this  advisedly ;  for,  since  no 
ornithologist  upholds  the  practice  of  naming  individual  variations, 
local  or  other  climatic  varieties  are  all  that  he  has  to  fight  against 
in  his  present  crusade.  The  attack  is  first  made,  very  judiciously, 
with  an  elaborate  and  interesting  exposition  of  purely  individnal 
variation  in  birds,  based  upon  an  examination  of  extensive  series 
of  specimens. 

Mr.  Allen  says  (p.  188),  that  he  has  the  material  to  ^^  disclose 
a  hitherto  unsuspected  range  of  purely  individual  differentiation ;" 
but  this  we  are  not  prepared  to  admit.     Fully  aware  ourselves  of 
the  extent  of  variation  that  he  demonstrates,  we  cannot  presume 
that  other  ornithologists  are  less  informed.     Still  we  must,  in  the 
same  breath,  do  Mr.  Allen  the  justice  to  add  that  he  shows  the 
known  wide  range  of  both  individual  and  climatic  variation  to  be 
more   extensively  applicable  than  we  practically  consider  it;  in 
short,  that  he  proves  what  we  are  accustomed  to  regard  as  excep- 
tional to  be  the  rule.     Several  prominent  phases  of  individual  vari- 
ation are  discussed.     In  color,  he  holds  that  it  is  solely  a  matter 
of  intensity,  ''  while  in  allied  species  there  is  almost  always  an 
appreciable  variation  in  the  style  of  coloration"  (p.  187),  and  il- 
lustrates the  fact  with  many  examples.     This  is  so  true,  that  we 
wonder  how  Mr.  Allen  can  unite  Chordeiles  Texensis  with  C  pop- 
etue^  while  he  keeps  Rallus  elegans  and  R.  crepitans  apart ;  for,  in 
the  latter  case,  the  difference  is  solely  in  intensity,  while  in  the 
former  it  is  largely  in  style  of  coloration !      Other  color- varia- 
tions, as  those  dependent  upon  age  and  season,  are  faithfully  pre- 
sented ;  but  these  have  not,  perhaps,  on  the  whole,  so  much  impor- 
tance as  the  differences  in  size  and  proportion  of  parts,  to  which 
he  justly  gives  special  attention.    His  admirable  tables  of  meas- 
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urements  demonstrate  what  he  claims — that  many  or  most  species, 
vary  in  total  stature,  in  the  length  of  different  members,  and  in 
the  relative  proportions  of  different  parts,  from  twelve  to  eighteen 
per  cent,  of  the  mean  dimensions.  This,  it  shonld  be  remembered, 
is  independent  of  geographical  differentiation ;  and  it  will,  we  trust, 
be  enough  to  put  us  on  our  guard,  against  too  ready  acceptance  of 
slight  discrepancies  in  size  as  an  element  in  our  diagnoses  of  spe- 
cies. To  cite  but  a  single  case  in  point:  —  twenty-seven  speci- 
mens of  Parus  atricapilluSj  taken  in  the  same  locality  and  at  nearly 
the  same  time,  differ  over  an  inch  in  length ;  that  is,  they  grade 
between  the  extremes  of  P.  aeptentnonalia  and  P.  Carolinensis, 

^^  Climatic  differentiation,"  like  individual  variation,  is  shown  to 
occur  under  three  principal  phases :  —  in  total  size,  in  length  and 
stoutness  of  bill,  and  in  color.  The  first  of  these  is  well  known 
and  need  not  detain  us.  The  second  consists  in  the  curious  fact 
above  mentioned,  of  development  of  the  bill  in  inverse  ratio  to  the 
size  of  the  bird,  with  decrease  in  latitude.  Climatic  variation  in 
color,  Mr.  Allen  holds,  may  be  in  respect  of  both  latitudinal  and 
longitudinal  conditions.  In  the  matter  of  latitude,  he  shows  a 
gradual  increase  in  intensity  of  color  to  the  southwai'd,  probably 
dependent  upon  the  greater  energy  of  the  sunlight ;  and  in  this  way 
disposes  of  several  West  Indian  forms,  commonly  reputed  as  spe- 
cies, pointing  out  that  they  are  not  more  different  from  their  Flori- 
dan  analogues,  than  these  are  from  New  England  examples.  As 
to  longitudinal  variation,  Mr.  Allen  brings  prominently  forward 
the  fact  that  'Hhe  general  tendency  from  the  East  westward,  is 
to  darker  or  deeper  colors  in  specimens  of  the  same  species"  (p. 
237),  and  supports  this  by  numerous  unquestionable  cases,  many  of 
which  will  readily  occur  to  the  reader.  The  very  notable  excep- 
tions afforded  by  the  bleached  specimens  of  .the  Colorado  desert, 
furnish  the  occasion  for  what  we  regard  as  decidedly  the  most  im- 
portant point  in  the  whole  discussion,  and  one  that  we  do  not  re- 
member to  have  seen  in  print  before.  Under  head  of  '^  Causes  of 
Climatic  Variation"  (p.  239),  Mr.  Allen  takes  humidity  of  the  at- 
mosphere^ as  determined  by  the  mean  annual  rain-fall^  to  be  the 
real  cause  of  this  intensity  of  color.  In  examining  Dr.  Foster's 
*'  The  Mississippi  Valley,"  some  time  since,  we  were  struck  with 
the  determinations  there  made  of  the  hygrometrlc  influences  result- 
ing In  the  production  of  forest,  prairie  and  desert,  according  to  the 
mean  annual  water-supply,  and,  at  the  same  time,  perceived  the 
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exact  relations  that  sabsist  between  the  average  intensity  of  col- 
oration of  the  birds  that  collectively  inhabit  the  regions  so  defined. 
We  are  gratified  to  find  ourselves  endorsed  by  Mr.  Allen's  inves- 
tigations, as  appears  from  the  following  paragraph :  — 

"  I  had  long  suspected  that  hygrometric  conditions  had  much  to 
do  with  local  variations  in  color  in  individuals  of  the  same  spe- 
cies, but  I  was  not  a  little  surprised  when  I  came  to  compare  the 
known  areas  most  prolific  of  dark  or  light  local  forms  with  rain- 
charts  —  which  maj'  be  assumed  as  indicating  relatively  the  hj'gro- 
metric  conditions  of  different  regions  —  to  find  the  distribution  of 
the  light  colored  races  so  strictly  coincident  with  the  regions  of 
minimum  mean  annual  rain-fall,  and  the  dark  forms  with  those 
of  maximum  mean  annual  rain-fall,  as  seems  to  be  the  case.  Hu- 
midity has  hence  apparently  more  to  do  with  climatic  variation 
than  solar  intensity."  (p.  240.) 

Part  III  concludes  with  a  vehement  protest  —  certainly  not 
lacking  in  the  force  that  comes  of  conscientious  and  earnest  be- 
lief— against  the  custom  of  naming  forms,  however  distinct,  that 
are  found  to  intergrade ;  and  at  the  risk  of  protracting  this  no- 
tice beyond  due  bounds,  we  cannot,  in  justice  to  our  author,  refuse 
to  follow  him  further,  although  by  so  doing  we  must  defer  (per- 
haps to  take  up  in  another  connection) ,  what  we  should  wish  to 
say  respecting  Part  V,  in  which  the  several  bird-faunffi  of  eastern 
North  America  are  defined. 

Mr.  Allen  undertook  a  laborious  and  not  entirely  grateAil  task ; 
and  has  won  enviable  laurels  in  its  execution.  It  is  so  discourag- 
ing to  the  strongest  swimmer  to  feel  that  he  is  breasting  the  tide 
of  nearly  universal  opinion,  that  moderate  success  must  be  coiTes- 
pondingly  acceptable.  If  it  be  something  to  deserve  thorough 
criticism  it  is  more  when  close  scrutiny  detects  nothing  worse  than 
indiscretion.  From  the  nature  of  his  task,  he  was  peculiarly  ex- 
posed to  the  danger  of  over-doing ;  and  in  using  the  old  maxim, 
ne  quid  nimis,  we  indicate  the  pith  of  what  adverse  criticism  we 
feel  compelled  to  make.  In  conlributing  invaluable  material,  care- 
fully elaborated  and  forcibly  presented,  Mr.  Allen  seems  neverthe- 
less to  have  viewed  his  theme  through  the  medium  of  enthusiastic 
iconoclasm  so  refractive  that  he  has  lost  some  of  his  bearings,  and 
reached  a  position  so  extreme,  that  we  fear  ornithologists  must 
suspect  his  reasoning  simply  because  his  premises  are  unquestion- 
able'and  his  conclusions  untenable.  And  what  does  he  offer 
instead  of  the  idols  he  deposes  ?    After  being  shown  what  is  not  a 


^ 


BEYIEWS.  371 

Species,  we  have  a  right  to  demand  that  he  should  say  what  a  spe- 
cies is.  But  this  is  all  we  have : — "The  question  of  species  and 
of  specific  synonymy  is  simplified  to  this :  that  whenever  two  fonns 
which  have  both  received  specific  names  are  found  to  intergrade, 
the  more  recent  name  shall  become  a  synonym  of  the  older."  (p. 
245.)  Simple  and  easy  as  this  seems,  it  presents  great  if  not 
insuperable  obstacles ;  and  we  will  add  just  here,  that  this  shifting 
of  the  question  from  the  vital  point,  namely,  the  discussion  of 
what  a  species  is,  to  a  superficial  issue,  namely,  the  propriety  of 
imposing  names  upon  this  or  that  form,  is  not  what  we  should 
have  expected  from  a  naturalist  of  Mr.  Allen's  position. 

Following  his  rule  we  hold  our  nomenclature  by  a  frail  tenure 
indeed  ;  for  nothing  in  biology  is  more  certain  than  that  the  mul- 
titude of  animals  and  plants  now  existing,  are  the  ramifications  of 
comparatively  few  trunks ;  •and  nothing  is  more  unstable  than  in- 
tergradation  which  he  proposes  as  a  crucial  test.  To  speak  roundly, 
everything  runs  into  something  else;  not  necessarily  just  now  (though 
this  is  :frequently  the  case),  but  at  some  period.  "Species,"  like 
some  plants,  are  stolonifsrous ;  they  produce  offsets  that  finally 
separate  from  their  parent  stock,  and  appear  like  distinct  entities. 
Our  positive  specific  forms  —  those  that  alone  we  should  recognize, 
according  to  Mr.  Allen — are  simply  those  whose  wide  divergence 
has  concealed  or  broken  their  connections  with  the  original  stem ; 
while  all  debatable  forms  (and  these  constitute  a  great  part  of  our 
lists)  are  merely  those  that  are  in  visible  process  of  separation. 
When  a  form  has  diverged  to  the  slightest  appreciable  degree, 
some  ornithologists,  like  Brehm,  for  instance,  label  it  with  a  bino- 
mial ;  most  ornithologists,  probably,  wait  till  they  think  that  this 
divergence  is  a  settled  thing  not  likely  to  revert ;  but  nearly  all 
will  name  with  the  connecting  links  before  their  eyes.  Mr.  Allen, 
however,  like  Prof.  Schlegel,  would  virtually  ignore  the  proc- 
ess of  divergence,  until  it  has  reached  a  certain,  or  rather  an  un- 
certain, point,  and  effaced  connections  that  once  existed.  We 
are  opposed  to  this,  and  still  plead  for  names,  if  only  as  "  conven- 
ient handles  for  facts"  that  it  is  of  the  last  importance  to  bear  in 
mind.  Fdre  synonyms  are  pure  trash,  of  course,  and  none  detest 
them  more  cordially  than  ourselves ;  but  we  insist  upon  the  advis- 
ability, in  the  present  stage  of  our  science^  of  recognizing  geograph- 
ical and  some  other  differentiations  by  name.  *     No  stronger 

*Not  necessarUy  a  "  specillo  **  nune,  bnt  some  one  additional  word,  with  or  without 
AMKR,  NATURALIST,  VOL.  V.  24 


872  KEYIEW8. 

evidence  of  the  utility  of  this  could  be  desired  than  is  afforded  bj 
the  advance  of  oar  knowledge  of  American  birds  within  the  last 
ten  or  fifteen  years ;  for  it  is  undeniable  that  the  searching  son- 
tiny  to  which  they  have  been  subjected  has  been  facilitated  by  the 
custom  of  Prof.  Baird  and  others  of  naming  all  recognizable 
'^  forms,"  without  the  least  reference,  even  by  implication,  to  the 
abstract  question  of  species.  Mr.  Allen  himself  admits  that  these 
geographical  binomials  ^'  have  fUmished  stepping-stones  to  later 
generalizations ; "  a  very  proper  admission,  for  the  road  be  has 
just  travelled  with  signal  success  was  first  opened,  and  afterward 
smoothed  l^  them.  The  present  is  no  time  to  discard  such  oseftil 
adjuncts :  let  the  scaffolding  stand  till  the  building  is  finished. 

We  hold  that  the  whole  matter  at  issue  between  Mr.  Allen  and 
most  of  the  rest  of  us  is  a  war  of  words — a  mere  difference  of 
opinion  as  to  what  a  binomial  may  properly  be  used  to  express. 

To  illustrate :  Assume  that  StumeUa  magna^  neglecta,  Mexieana^ 
hippocrepis  and  meridiondlis  are  climatic  differentiations,  and  that 
very  likely  they  all  came  f^om  one  pair  of  birds.  Mr.  Allen  would 
of  course  be  the  first  to  disclaim  any  more  information  than  Dr. 
Sdater,  for  instance,  possesses.  Both  these  gentlemen  know  ex- 
actly how  the  case  stands ;  but  one  of  them  chooses  to  predicate 
Stumella  magna  upon  a  diagnosis  wide  enough  to  include  without 
specifying  the  five  forms ;  while  the  other  chooses  to  sort  out  the 
five  lots  and  label  each  of  them  with  a  different  name.  We  repeat 
Mr.  Allen's  own  words ;  it  does  ^'depend  entirely  upon  individoal 
predilection  whether  two,  three  or  four  'species'  or  'binomial 
forms'"  shall  be  recognized;  and  to  ai^e  the  point,  under  cokxr 
of  discussing  the  origin  and  nature  of  species,  is  to  saw  the  air. 
A  species,  as  far  as  naming  it  is  concerned,  is  quite  as  much  an 
opinion  as  a  genus  or  a  family  is ;  for  it  is  certain  that  genera  and 
that  families  shade  into  each  other.  If  the  test  that  Mr.  Allen 
proposes  for  species  be  applied  to  higher  groups,  our  nomenclature 
falls  to  the  ground ;  and  if  it  be  not  thus  applicable,  it  is  equally 
inapplicable  to  species.  By  what  rule  would  Mr.  Allen  separate 
Trupidlis  mUitaris  fh>m  Stumella  magna?  In  spite  of  the  fact  that 
these  are  not  known,  at  present,  to  intergrade,  there  is  no  assnr- 

the  sign  "  Tar.,^  that  shall  stamp  the  form  we  wish  to  signalize.  Perhaps  this  would 
be  a  Judicions  middle  course,  most  applicable  to  the  present  state  of  the  science.  Eat 
if  nse  of  a  regular  binomial  fbr  geographical  races  be  an  otU,  Inmpbig  them  sU  under 
one  name,  as  pure  synonyms,  with  no  hint  of  the  diiferent  shades  of  meaning  they  r^ 
resent,  is  assuredly  a  greater  eyil,  and  one  that  seriously  militates  against  the  prof* 
ress  of  ornithology,  if,  indeed,  it  does  not  tend  to  throw  the  seienoe  back. 
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ance  that  if  the  difference  in  climate,  etc.,  between  Kansas  and 
Pennsylvania  has  differentiated  S.  neglecta  from  S.  magrMX,  greater 
yet  parallel  discrepancies  in  physical  conditions  have  not  in  the 
course  of  time  changed  yellow  to  red,  and  made  TrupiaUs  out  of 
StumeUa.  Refusing  to  name  one  short  offset,  we  must  reflise  to 
name  another,  if  a  longer  one ;  and  must  add  TrupiaXis  militaria 
to  the  synonjrms  of  StumeUa  magna.  The  instability  of  "  spe- 
cies "  (which  are  practically  our  units  of  zoological  computation) 
once  admitted  —  and  it  is  admitted  by  leaders  in  all  branches  of 
natural  history  —  it  becomes  a  logical  necessity  to  admit  a  corre- 
sponding instability  of  all  groups  based  upon  an  aggregation  of 
these  units ;  and  if  we  are  not  to  name  StumeUa  neglecta,  because 
it  is  only  a  little  differentiation  of  S,  magna,  we  cannot  consist* 
ently  name  a  king-crab  because  it  is  great  differentiation  of  a 
trilobite.  All  differentiations  are  or  were  once,  gradual  and  im- 
perceptible ;  all  are  of  degree  only,  not  of  kind ;  to  name,  or  not 
to  name,  is  a  matter  of  individual  discretion.  Mr.  Allen's  plan, 
ftilly  carried  out,  renders  our  nomenclature  simply  an  index  of  our 
skill  or  luck  in  tracing  links  between  species ;  and  if  our  efforts 
could  be  commensurate  with  his  enthusiasm,  we  could  not  con- 
sistently name  anything. 

To  our  mind,  this  forcibly  illustrates  the  inefficiency  of  the  Lin- 
nsBan  nomenclature  as  an  adequate  method  of  formulating  our 
knowledge.  It  answered,  when  a  thing  was  either  square  or  else 
it  was  round — when  species  were  held  for  fixed  facts  as  separate 
creations ;  but  now  that  we  know  a  thing  riiay  be  neither  square 
nor  round,  but  something  between,  it  is  lamentably  defective. 
Not  many  years  hence,  we  trust,  naturalists  will  have  discarded  it 
for  some  better  method  of  notation ;  and  then  the  wonder  will  be 
that  we  advanced  so  far  with  such  a  stumbliug-block  in  the  way. 
Who  shall  say  how  much  the  advance  of  chemistry,  for  instance,  or 
of  philosophic  anatomy,  has  been  facilitated,  or  indeed  rendered 
possible,  by  the  invention  of  expressive  symbols  and  apt  formulas? 
or  how  much  of  the  acknowledged  confusion  in  zoology  and  botany 
flows  from  our  cramped  method  of  expressing  our  views  ?  K  we 
must  continue  to  use  a  tool  so  blunt  and  unhandy  as  the  binomial 
nomenclature,  all  cannot  be  expected  to  use  it  with  equal  skill  and 
effect. — Elliott  Coues. 
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The  Tenebrionidje  of  the  United  States.* — This  long  neg- 
lected family  of  beetles,  of  which  the  meal  worm  is  the  type,  have 
at  length  obtained  justice  at  the  hands  of  Dr.  Horn.  This  exten- 
sive group  is  remarkably  developed  in  California,  where  the  author 
devoted  four  years  of  field  work  before  sitting  down  to  work  up 
the  family.  As  the  result  he  has  succeeded  in  bringing  before  "the 
student  of  our  fauna  as  nearly  a  correct  list,  with  synonymy,  of 
all  our  species  as  possible,  with  short  descriptions  and  synoptic 
tables  whereby  all  our  known  species  can  be  readily  recognized, 
rendering  it  necessary  to  refer  only  doubtful  or  new  ones  to  those 
having  typical  collections  for  proper  comparison." 

The  author  states  that  the  classification  adopted  is  substantiallj 
that  of  Dr.  LeConte,  with  such  alterations  as  the  Airther  study  of 
the  family  seems  to  indicate,  '^  and  while  the  systems  adopted  bj 
LeConte  and  Lacordaire  are  so  widely  and  ftindamentally  difierent, 
the  arrangement  of  the  genera  is  very  strikingly  similar."  Dr. 
Horn  finds  what  seems  to  occur  throughout  the  animal  kingdom, 
a  remarkable  parallelism  between  the  '^  individual  genera  of  many 
widely  separated  tribes."  In  concluding,  the  author  gives  a  bit  of 
criticism  of  much  significance  at  the  present  day.  ^'  If  this  paper 
can  in  the  least  aid  those  whose  collections  are  in  disorder,  in  prop- 
erly systematizing  their  species  and  appreciating  the  difference  be- 
tween the  genera  and  species,  and  above  all,  if  it  will  succeed  in 
preventing  them,  should  they  ever  aspire  to  authorship,  from  cre- 
ating genera  and  species  unnecessarily,  I  shall  feel  that  I  am  am- 
ply repaid." 

Entomologists  are  under  great  obligations  to  the  author  for  this 
elaborate  revision,  and  its  publication  will  undoubtedly  infuse  a 
greater  interest  in  this  and  other  families  of  less  known  beetles. 

The  Canadian  Entomologist  f  has  entered  upon  its  third  vol- 
ume, with  improvements  in  its  size,  paper  and  illustrations.  We 
rejoice  in  the  assured  success  of  this  useful  and  interesting  journal 
and  trust  it  will  be  liberally  sustained  on  this  side  of  the  border. 
It  will  interest  readers  in  the  Northern  States  as  much  as  in  Can- 
ada. 

*  Revision  of  the  Tenebrioni^sa  of  America,  North  of  Mexico.  By  George  H.  Hon* 
M.D.  From  the  Transactions  of  the  American  Philosophical  Society.  PhiladelpbiA* 
1870.    ito.  pp.  151.    With  a  plates. 

T  Edited  by  Bev.  C.  J.  S.  Bethnne,  Port  Hope,  Ont.   Remittances  to  be  sent  to  E. 
Baynes  Reeds,  London,  Ontario,  Canada.   Price  $1.00  per  annum. 
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Zoological  Literature.* — After  a  long  delay,  owing  wholly 
to  the  tardiness  with  which  zoologists  have  come  forward  to  its 
support,  the  sixth  volume  of  this  important  work  has  been  pub- 
lished. This  volume  covers  the  literature  for  the  year  1869,  and 
consists  of  683  closely  printed  large  8vo  pages,  showing  that  zo- 
ologists were  as  active  during  that  year  as  in  any  preceding. 
With  this  volume  Dr.  Giinther  retires  f^om  the  editorship  and  the 
future  volumes  will  appear,  as  we  understand,  under  the  direction 
of  the  *'  2k>ological  Record  Association,"  to  which  we  have  previ- 
ously called  attention.  The  British  Association  have  liberally 
aided  the  publication  of  the  Record  by  another  grant  of  £100, 
and  the  several  recorders  have  continued  to  perform  their  labors 
without  compensation.  They  are  Giinther,  Newton,  Dallas,  Rye, 
Marshall,  Kirby,  M'Lachlan,  von  Martens,  and  Wright. 

For  the  benefit  of  those  of  our  readers  who  have  not  seen  the 
previous  volumes,  we  will  state  that  the  volume  does  not  consist  of 
simple  lists  of  names  with  references  to  the  books  where  the  spe- 
cies are  described,  but  that  a  short  r6sum6  of  each  important  work 
and  paper  is  given  as  well  as  references  to  all  the  new  genera 
and  species  described  during  the  year  in  all  countries. 

Parasites  of  Man  and  the  Domestic  Animals.! — This  is 
an  admirable  treatise  on  a  subject  of  great  importance  to  agricul- 
turists. It  would  make  an  excellent  text  book  on  this  subject  for 
use  in  our  agricultural  colleges,  or,  at  least  a  book  of  reference.  It 
begins  with  the  insect  parasites,  and  then  treats  of  the  internal 
parasites  of  the  domestic  animals  as  well  as  man,  giving  especial 
attention  to  the  tape  worms  and  trichina.  It  also  gives  a  full  ac- 
count of  the  gape  worm  of  the  domestic  fowl  which  we  shall  re- 
produce elsewhere,  as  the  disease  is  wide  spread,  and  correspond- 
ents have  made  inquiries  regarding  it. 

The  remarks  upon  the  mode  of  treatment  and  remedies  are 
practical,  and  give  the  treatise  additional  value. 

Proceedings  Essex  Institute. — The  second  part  of  vol.  6  of 
the  "  Proceedings  and  Communications  of  the  Essex  Institute,"  re- 

*The  Record  of  Zoologicfd  LIteratare.  1868.  Vol.  VI.  Edited  by  Albert  C.  L.  G. 
Gttnttaer.  London.  Van  Voorst.  1870.  8vo.  cloth,  pp.  683.  [Though  bearing  date 
1870  onr  copies  were  not  receiyed  until  the  very  last  of  June,  1871.]  For  sale  at  Natu- 
ralistfl'  Agency. 

tThe  External  and  Internal  Parasites  of  Man  and  Domestic  Animals.  From  the  re- 
port of  the  Connecticut  Board  of  Agriculture  for  1870.  Hartford,  Conn.  1870.  8vo.  pp. 
140.    With  many  wood  cuts. 
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cently  published,  contains  several  papers  of  unusual  interest.  The 
continuation  of  the  late  Horace  Mann's  ^^  Flora  of  the  Hawaiian 
Island"  comprises  seven  pages  only.  The  editor  finds  it  impos- 
sible to  complete  this  important  work,  and  accordingly  the  "  Flora  " 
is  closed  at  the  end  of  the  Umbelliferse.  He  announces  that  the 
government  of  the  Hawaiian  Island  have  made  an  appropriation 
for  the  publication  of  the  completed  work  with  illustrations.  The 
other  papers  are  '^  Notes  on  the  Birds  of  Minnesota,"  by  J.  M. 
Trippe,  "  Note  on  the  Earth  worm,"  by  R.  T.  Knight,  "  Synop- 
sis  of  the  Primary  Subdivisions  of  the  Cetaceans,"  by  Theodore 
Gill,  "On  the  Myology  of  the  Omithorhynchus,"  by  Elliott  Coues. 

The  Eabtrquakes  op  New  England.* — This  is  a  useful  list 
of  the  earthquakes  that  have  occurred  in  New  England  since  1638. 
The  author  is  dependent  for  his  material  upon  M.  Alexis  Perrey's 
series  of  local  catalogues,  containing  a  tolerably  complete  list  d 
the  earthquakes  which  are  said  to  have  taken  place  in  the  centnd 
and  eastern  part  of  North  America.  Prof.  Williams,  also,  in 
the  Memoirs  of  the  American  Academy,  has  collected  much  val- 
uable material ;  and  Prof.  Mallet's  catalogue,  and  many  fragmen- 
tary scientific  and  historical  papers  contain  nearly  all  the  rest  that 
is  known.    The  list  comprises  231  earthquakes. 

Honduras,  t — This  is  a  timely  guide  book  to  the  geography  and 
natural  resources  of  a  portion  of  Central  America,  which  will  derive 
new  interest  and  importance  from  the  great  interoceanic  railroad 
which  is  to.  cross  Honduras  between  the  Gulf  of  Honduras  and 
the  Bay  of  Fonseca  on  the  Pacific  coast.  It  is  reprinted  as  a 
"  service  to  the  British  public"  ftom  a  work  entitled  the  "  States  of 
Central  America"  by  Mr.  Squier,  who  has  revised  the  reprint,  "so 
as  to  give  a  clear  and  accurate  view  of  the  condition  of  Honduras 
at  the  present  time." 

•  HlBtorioal  Notes  on  the  Earthquakes  of  New  England.  1638  - 1869.  By  W.  T.  BKg- 
ham.    (From  the  Memoirs  of  the  Boston  Society  of  Natoral  History.)    4to.    1871.  ppJi> 

t  Honduras ;  descriptive,  historical,  and  statistical.  By  £.  Q.  Squier.  London,  IMb- 
ner  A  Co.,  1870.   12mo,  pp.  278.   With  a  map. 
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ZOOLOGY. 

Mimetic  Analogy. — At  a  recent  meeting  of  the  Academy  of 
Natural  Sciences  of  Philadelphia,  Prof.  Cope  described  a  new 
genus  and  species  of  snake,  from  the  Museum  of  the  Smithsonian 
Institution,  which  was  interesting  in  several  respects.  It  was 
called  Nothopms  rugoaus^  and  was  said  to  be  in  structural  charac- 
ters near  to  the  family  of  Achrochordidoe^  but  apparently  nearest 
the  genus  Xenodermus  Beinhdt.,  all  which  forms  are  natives  of 
the  East  Indian  Archipelago. 

The  description  indicated  how  closely  this  serpent  resembled  in 
coloration  the  young  examples  of  Trigonocephalus  atrox  from  the 
same  country,  and  the  Trigonocephalus  Nemdii  of  Brazil.  This  is 
so  marked  as  to  constitute  a  case  of  mimetic  analogy.  But  few 
cases  of  mimicry  of  the  Crotaline  venomous  snakes  are  to  be  ob- 
served in  South  America,  the  imitations  being  chiefly  of  the  other 
venomous  group  of  Proteroghypha  as  represented  by  Elaps. 

In  this  connection  was  made  a  reclamation  of  the  discovery  of 
this,  perhaps  the  most  extensive  example  of  mimetic  analogy  known 
m  Zoology.  Alfred  R.  Wallace,  in  his  admirable  work  "  Contribu- 
tions to  the  Theory  of  Natural  Selection,"  London,  1870,  gives 
Dr.  Giinther  as  his  authority  for  the  facts  of  the  case  with  regard 
to  the  genera  'Plicocerus,  Oxyrrhopus^  Erythrolamphrus^  etc.,  and 
refers  to  his  own  previously  published  account  of  it  in  one  of  the 
British  reviews  for  1867.  Wallace  is  quoted  by  Darwin  in  his 
'^Descent  of  Man,"  to  the  same  effect.  The  first  published  ac- 
count of  the  case  will  be  found  in  the  "Proceedings  of  the  Acad. 
Nat.  Sci.,  of  Phila.,"  1865,  p.  190,  in  a  paper  by  the  author.  It 
was  repeated  and  extended  in  "Origin  of  Genera,"  1868,  but  had 
been  already  pointed  out  in  conversation  with  Dr.  Wallace  and 
probably  Dr.  Giinther  also,  when  in  London  in  1863,  a  fact  which 

had  probably  escaped  his  memory. 

• 

Emtouological  Items. — The  Lachnostema  fusca^  the  May  bee- 
tle, or  Dorbug,  has  appeared  unusually  early  in  Freehold,  N.  J. 
April  22d,  I  found  numbers  of  well  developed  specimens  in  the 
streets  under  the  maples,  which  as  yet  had  their  foliage  not  over 

(877) 
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an  inch  long.  The  insects,  however,  were  very  stupid.  On  the 
1 1th,  the  cherry  blossomed,  and  on  the  9th,  the  peach.  On  the  1 1th, 
I  saw  several  specimens  of  the  Pieris  rapae,  the  new  cabbage  but- 
terfly. Since  then,  I  regret  to  say,  this  fearful  pest  has  appeared 
in  alarming  numbers.  On  the  28th,  I  saw  the  first  BX>eciiiieii 
of  Colias  PhUodice^  the  sulphur  butterfly.  The  plow  is  turning 
up  now  (May  10)  great  quantities  of  chrysalids  of  the  Carolina 
Sphinx,  the  dreaded  potato  worm. — S.  Lockwood,  Freehold^  N.  J. 

A  Strawberry  Cut  Worm. — Mr.  Hooper,  of  Marblehead, 
brought  us  the  full-sized  larvae  of  the  Dorbug,  Lachnostema  Jksca, 
about  the  middle  of  June,  at  which  time  they  were  cutting  oflT  his 
strawberry  plants  to  considerable  extent. 

Correction. — On  page  714,  Vol.  iv  of  the  Natltialist,  it  is 
stated  that  the  Euphonia  elegantissima  in  the  Vassar  Cabinet  has 
a  bright  yellow  forehead.  This  is  true  only  of  the  female,  and  the 
specimen  is  very  likely  young.  So  that  the  discrepancy  exists 
only  in  the  throat  of  the  male. — James  Orton. 

Fishes  of  the  Ambyiacu  River. — At  a  recent  meeting  of  the 
Academy  of  Natural  Sciences  of  Philadelphia,  Prof.  Cope  read  a 
paper  on  the  ichthyolog}'^  of  the  Ambyiacu  River,  a  tributary  of 
the  Amazon,  in  Eastern  Equador.  The  results  of  the  investigation 
were  summed  up  as  follows.  The  fishes  in  the  collection  examined 
were  referred  to  nine  families,  fifty-one  genera,  and  seventy-five 
species,  distributed  as  follows : 

Oenerm.  Species.  Genera.  Specks- 

TetraodontidaD,                    1  1  Erytbrinidse,                      2                   2 

GhromldldflB,                        7  16  Cbaraclnidie,                    21                 29 

Clupeidse,                             1  1  Silurida,                            15                  24 

OsteogloBsidsB,                     1  1  Symbranchidie,                  1                   1 

Stemopygida,                     2  8 

Forty-seven  of  the  above  species,  and  nine  of  the  genera  are 
new  to  Science,  and  are  referable  to  the  following  families : 

Oenetm.  Speciet. 

Chromididae,  0  9        CharacinidsB, 

Erythrlnidie,  0  1         SUuridas, 

The  general  character  of  this  list  is  that  of  any  other  part  of 
the  Amazon  basin,  presenting  local  peculiarities  in  peculiar  spe- 
cies and  in  genera  not  found  in  the  Lower  Amazon.  Such  genera 
among  Characinidae  are  Tnportheus^  Megalobrycon^  Aphyocharosty 
Igiianodectes  and  Stethapnon;  among  Siluridse,  Dianema,  Brodtis^ 
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Zathorax^  Physapyxis,  Otocindus  and  Pariolius.  A  genus  {Ckai^Or 
ddium)  previously  only  known  by  one  small  species  from  a  Bra- 
zilian coast  stream,  has  its  range  greatly  extended  by  the  discov- 
ery of  a  species  in  the  Ambyiacu. 
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GEOLOGY. 

Aurora  Island. — With  reference  to  the  alleged  disappearance 
of  Aurora  Island,  one  of  the  New  Hebrides  group,  to  which  we 
alluded  some  weeks  since  on  the  authority  of  a  paper  read  before 
the  Academy  of  Natural  Sciences  of  Philadelphia,  a  correspon- 
dent of  the  '^  Shipping  and  Mercantile  Gazette"  affirms  that  the 
whole  story  is  a  fable.  The  original  statement  rested  on  a  notice 
by  Captain  Plock,  of  the  French  ship  Adolphe^  bound  from  Iqui- 
que  to  London,  that  he  passed  over  the  position  of  the  lies  de  V 
Anrore,  as  marked  on  his  French  chart  of  the  South  Atlantic,  and 
saw  nothing  of  them,  from  which  he  concluded  that  they  had  dis- 
appeared It  appears,  however,  that  the  lies  de  TAurore  (Aurora 
Islands)  never  existed.  They  were  formerly  placed  between*  lat. 
52**  38'  and  53**  15'  S.,  and  between  long.  47**  43'  and  47^  57'  W., 
of  Greenwich.  The  first  reporters  of  the  islands  probably  saw 
icebergs  in  the  given  locality,  and  mistook  their  character.  Au- 
roi*a  Island,  in  the  New  Hebrides  group,  has  been  confounded 
with  the  Aurora  Island  in  the  Paumotu,  Tuamotu,  or  Low  Archi- 
pelago. Aurora,  Makatea,  or  Metia  Island,  lat.  15°  50'  S.,  long. 
148°  13'  W.,  one  of  the  Low  Archipelago,  has  not  been  visited  for 
some  time,  but  its  elevation  would  lead  to  the  inference  that  it 
could  not  disappear  suddenly ;  it  is  fertile  and  inhabited.  This  is 
the  island  visited  by  Wilkes,  and  on  which  the  unique  specimens 
of  moUusca  were  found.  It  is  upwards  of  2,500  miles  eastward  of 
the  New  Hebrides.  —  Nature. 


ANTHROPOLOGY. 

Supposed  Mexican  Idol. — We  have  received  from  Dr.  C.  U. 
Shepard,  jr.,  a  stereoscopic  view  of  an  idol  made  of  Mexican  lava, 
presented  to  him  by  a  Mr.  Toomer  of  Charleston,  S.  C.  The 
image  is  about  three  and  a  half  inches  high,  and  is  at  present 
deposited  in  the  collection  of  Prof.  Shepard,  sr.,  at  Amherst  Col- 
lege, Mass.    The  image  was  said  to  have  been  found  a  few  inches 
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under  groond  by  a  child,  and  Dr.  Shepard  was  told  that  arrow- 
heads have  been  found  in  that  neighborhood,  but  he  was  unable  to 
obtain  any.  The  locality,  where  the  idol  was  found,  is  a  swampy 
tract  some  twelve  to  fifteen  miles  southwest  of  Sommerville,  and 
fh)m  thirty  to  thirty-five  miles  from  Charleston. 

An  eminent  archaeologist  to  whom  we  submitted  the  photograph 
considers  this  as  undoubtedly  a  Mexican  idol,  and  threw  out  the 
suggestion  that  it  might  have  been  brought  by  some  soldier  from 
Mexico  during  the  Mexican  war. 

The  Quissama  Tribe  of  Angola. — At  a  meeting  of  the  An- 
thropological Institute  (May  29),  Mr.  F.  G.  H.  Price  read  a  paper 
on  this  tribe,  which  inhabit  that  portion  of  Angola  situated  on  the 
south  bank  of  the  Quanza  river.  The  country  had  lately  been  vis- 
ited by  Mr.  Charles  Hamilton,  well  known  for  his  travels  among 
the  EaflSrs.  The  Quissama  bear  the  reputation  of  being  canni- 
bals, but  cannibalism,  although  undoubtedly  practised  by  them  to 
some  extent,  does  not  largely  prevail.  The  men  are  well  formed, 
and  average  about  five  feet,  eight  inches  in  height,  they  are  cop- 
per-colored, have  long,  coarse,  and  in  some  instances,  frizzled 
hair ;  their  heads  are  mostly  well  developed,  and  the  Roman  nose 
is  not  unfrequently  met  with.  Their  weapons  are  spears,  bows 
and  arrows,  and  occasionally  guns,  the  latter  being  rude  copies 
from  the  Portuguese  article.  Mr.  Hamilton  was  well  received  by 
the  chief,  who  told  him  that  he  was  the  first  white  man  who  had 
seen  the  tribe  at  home.  The  men  and  women  of  the  Quissama  are 
addicted  to  hunting ;  they  are  virtuous,  practice  monogamy,  many 
young,  and  are  very  prolific.  The  men  largely  preponderate  in 
numbers  over  the  women,  the  result,  it  is  supposed,  of  infanticide, 
but  of  that  practice  Mr.  Hamilton  had  seen  no  evidence.  The 
Quissama  believe  in  the  existence  of  a  Supreme  Being. — Nature. 

The  Patagonians.  —  A  paper  was  also  read  at  a  meeting  of  the 
Anthropological  Institute  by  Lieut.  George  C.  Musters,  R.N.,  on 
the  races  of  Patagonia  inhabiting  the  country  between  the  Cordil- 
lera and  the  Atlantic,  which  the  author  had  traversed  during  the 
years  1869  and  1870.  The  Patagonians  consist  of  three  races  dis- 
tinctly differing  in  language  and  physique,  and  partially  difiTering 
in  religion  and  manners,  Tehuelches  or  Patagonians,  Pampas  and 
Manzaneros,  the  latter  being  an  offshoot  of  the  Araucanians  of 
Chile.    The  Tehuelches  and  Pampas  are  nomadic  tribes  subsisting 
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almost  entirely  by  the  chase.  The  proverbial  stature  of  the  Pat- 
agonians  was  so  far  confirmed  by  the  observation  that  the  Tehuel- 
ches  give  an  average  height  of  five  feet  ten  inches,  with  a  corre- 
sponding breadth  of  shoulders  and  muscular  development;  the 
Manzaneros  come  next  in  order  of  height  and  strength,  the  Pam- 
pas being  the  smallest  of  the  three  races.  The  Manzaneros  are 
remarkable  for  their  fair  complexions,  whil^  the  Tehuelches  are, 
literally  speaking,  Red  Indians.  Lieut.  Musters  had.  visited  all 
the  various  tribes  of  those  races,  from  the  Rio  Negro  to  the  Straits 
of  Magellan,  for  political  purposes,  and  he  estimated  the  popula- 
tion, which  he  described  as  diminisliing,  as  follows : — Tehuelches 
1,400  to  1,500,  Pampas  600,  and  the  remainder  Manzaneros, 
amounting  in  all  to  about  3,000. — Nature. 


-•o*- 


MICROSCOPY. 

The  Foot  of  Dytiscus  and  the  Fly. — Mr.  B.  T.  Lowne  (in 
a  paper  read  before  the  Royal  Microscopical  So(^iety,  London, 
May ,3,  1871),  gives  a  very  interesting  and  conclusive  study  of 
this  familiar  and  interesting  object.  The  tarsi  of  the  anterior  feet 
of  the  males  are  famished  with  some  two  hundred  sucker-like 
disks,  one  of  which  is  about  one-sixteenth  of  an  inch  wide,  another 
a  thirty- second  of  an  inch,  and  the  rest  one  hundred  and  fiftieth 
of  an  inch  each.  These  disks,  more  properly  called  pulvilli,  are 
evidently  designed  for  purposes  of  adhesion,  and  being  believed 
by  the  majority  of  persons  to  act  by  atmospheric  pressure,  are 
popularly  called  suckers.  They  are  evidently  comparable  to  the 
pulvilli  of  many  insects.  The  tarsi  of  some  diamond  beetles  are 
furnished  with  tubular,  bulbous  hairs  whose  bases  open  into  a 
gland  in  the  tarsus,  a  viscid  fluid  ft'om  which  fills  the  hair  and 
exudes  through  the  walls  of  the  bulb.  In  files  the  same  structure 
is  found,  except  that  the  minute  organs  are  furnished,  instead  of 
bulbs,''with  fiattened  disks,  which,  by  bearing  an  equal  strain  sup- 
port the  individual,  though  they  are  easily  removed  from  their 
attachment  by  the  insect,  which  separates  one  row  at  a  time.  In 
the  male  Dytiscus  we  observe  an  extraordinaiy  modification  of  the 
same  organs ;  the  tarsus  being  mainly  occupied  by  a  large,  glan- 
dular sac,  into  which  open,  by  apertm-es  visible  under  the  micro- 
scope, the  columella  of  the  so-called  suckers.  These  ^^ suckers" 
are  disk-bearing  hairs,  greatly  modified  in  size  but  little  in  struct- 
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ure,  and  analogous  to  some  caterpillars'  hairs  which  have  poison 
glands  at  the  base.  A  viscid  secretion  from  the  sac  fills  the  hair 
and  exudes  from  its  surface.  The  escape  of  this  fluid  when  not 
in  use  is  perhaps  prevented  by  a  change  in  shape  of  the  organs 
when  in  a  state  of  rest. 

As  announced  by  Blackwall  in  1816,  a  viscid  fluid,  not  atmos- 
pheric pressure,  is  the  cause  of  adhesion  in  such  cases.  The  the^ 
ory  of  suction  or  atmospheric  pressure,  still  popular,  is  disproved 
by  the  facts  that  a  Dytiscus,  chloroformed  to  prevent  a  voluntary 
relinquishment  of  his  hold,  still  adheres  to  the  surface  of  glass  in 
a  receiver  exhausted  of  air ;  that  every  foot-step  leaves  a  micro- 
scopic print  upon  the  surface  of  a  clean  glass  slide ;  and  that  the 
suckers  in  action  are  applied  evenly  to  the  surface,  or  are  partially 
filled  with  water,  so  that  any  attempt  at  suction  would  cause,  and 
would  be  defeated  by,  a  flow  of  the  viscid  fluid  from  the  sac. 

The  tenacious  fluid  which  is  the  means  of  adhesion,  coagulates 
readily,  does  not  mix  easily  with  water,  and  is  extremely  insoluble. 
It  sometimes  hardens  so  thoroughly  as  to  glue  the  disks  insepara- 
bly to  their  object  of  attachment,  the  insect  escaping  only  at  the 
expense  of  mutilation,  somewhat  as  flies  in  autumn  often  become 
so  firmly  adherent  to  the  window-panes  that  the  enfeebled  insects 
are  unable  to  escape. — R.  H.  W. 


NOTES. 

At  a  meeting  of  the  Faculty  of  the  Museum  of  Comparative 
Zoology,  held  May  6, 1871,  the  Humboldt  Scholarship  was  awarded 
to  J.  A.  Allen,  in  consideration  of  his  paper  upon  the  ^^  Mammals 
and  Winter  Birds  of  East  Florida,"  and  the  proceeds  of  the  Hum- 
boldt Fund  for  one  year,  granted  to  him  in  aid  of  his  exploration 
of  the  Fauna  of  the  Rocky  Mountains. 

The  Albany  Institute  and  the  Troy  Scientific  Association  en- 
joyed a  field  meeting  of  rare  interest  at  North  Adams  on  the  27tb 
of  May,  visiting  the  Natural  Bridge  and  the  Hoosac  Tunnel,  and 
receiving  throughout  the  day  an  enthusiastic  reception.  They 
want  to  go  to  North  Adams  again. 
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Prof.  F.  V.  HaydeD,  U.  S.  Geologist,  writes  us,  May  30th,  from 
Cheyenne,  Wyoming:  "We  start  from  this  place  to-day  with 
twenty-eight  persons  and  five  freight  cars  loaded,  and  hope  to 
camp  at  Ogden  on  the  evening  of  June  1st.  We  start  north  from 
that  point  to  Fort  Ellis,  Montana,  and  examine  the  Yellowstone. 

A  few  weeks  ago  the  "Explor.ador"  made  her  trial  trip  on  the 
Thames.  She  is  a  little  iron  craft  drawing  thirty  inches,  and  was 
built  for  the  Robinson  Navigation  Company  of  New  York.  She 
is  designed  for  a  most  interesting  expedition  which  cannot  fail  to 
increase  the  commerce  of  the  west  of  South  America  and  develop 
its  natural  history.  Ascending  the  Amazon,  the  "Explorador" 
will  be  rolled  around  the  rapids  of  the  Madeira,  and  will  then 
penetrate  far  into  the  interior  of  Bolivia  by  the  Manu-tata  and 
into  the  rich  region  of  Matto  Grosso  by  the  Itenez.  Peru  is 
busily  exploring  its  oriental  side  by  the  noble  Ucaj^ali.  The 
"Tambo"  has  been  up  over  eight  hundred  miles,  nearly  reaching 
the  fort  of  Chanchamayo  on  the  tributary  Rio  Tambo,  only  three 
days  f^om  Lima. 

The  Troy  Scientific  Association,  accompanied  by  the  Albany 
Institute  and  the  Dana  Societies  of  Troy  and  Albany,  held  a  mem- 
orable field  meeting  on  the  Helderberg  Mountains  on  the  seven- 
teenth of  June,  visiting  the  Indian  Ladder,  Tory  House,  Rock 
Mine,  Thompson  Lake,  etc.  There  are  few  more  really  enjoyable 
spots  in  America,  and  none  more  suited  for  a  scientific  field-day, 
than  this  comparatively  unknown  locality,  which  is  reached  via 
Guilderland  Station  on  the  Albany  and  Susquehanna  Railroad. 

Among  the  signs  of  the  scientific  life  of  the  present  day  one  of 
the  most  encouraging,  is  the  increasing  frequency  and  enthusiasm 
of  these  delightful  occasions  of  scientific  study,  intercourse  and 
recreation  called  Field  Meetings.  A  day  upon  the  mountains  is 
worth  a  week  among  the  books« 

Prof.  Marsh  of  Yale  College,  with  twelve  other  gentlemen,  has 
started  for  the  Rocky  Mountains  and  Pacific  Coast.  He  will  be 
absent  until  winter,  and  will  continue  his  investigations  of  the 
Tertiary  and  Cretaceous  formations  which  his  explorations  last 
year  proved  to  be  very  productive  in  new  species  of  vertebrates.  * 

Mr.  Albert  H.  Tuttle  has  been  appointed  instructor  in  the  use 
of  the  microscope  at  Harvard  University, 
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Mr.  J.  A.  Allen,  of  the  Museum  of  Comparatiye  Zoology,  has 
been  appointed  University  Lecturer  on  Ornithology  at  Harvard, 
and  Mr.  J.  B.  Perry  also  of  the  M.  C.  Z.  has  been  appointed 
University  Lecturer  on  "  The  Life  of  the  Primordial  Era." 

Government  is  continuing  the  survey  of  the  Great  Lakes,  and 
it  is  expected  that  the  survey  of  JL>ake  St.  Clair  will  be  completed 
this  year,  and  that  of  Lake  Michigan  well  begun  before  winter 
stops  operations. 

The  American  Journal  of  Science  and  Arts  for  July,  has  a  short 
article  by  "  B.  S.,"  stating  how  the  "  Cardiff  Giant"  was  cut  out 
of  a  block  of  gypsum  quarried  near  Fort  Dodge,  Iowa.  The  block 
was  carried  to  the  workshop  of  Mr.  Burckhardt,  a  well  known 
marble  worker  in  Chicago,  who  contracted  to  furnish  the  origina- 
tors of  the  scheme  with  a  gigantic  recumbent  figure  of  a  man. 

The  newly  made  "  antique "  was  then  conveyed  to  the  Newell 
Farm  and  buried ;  after  seven  months  it  was  "  accidentally  "  dis- 
covered and  thousands  of  persons  were,  and  still  are  being  hum- 
bugged. 

The  University  of  Pennsylvania  have  just  laid  the  corner  stone 
of  the  new  buildings  for  its  scientific  school,  in  a  plot  of  about 
eight  acres  purchased  from  the  city.  Provost  Charles  J.  Still^,  to 
whom  this  new  movement  is  largely  due,  gave  an  historical  ad- 
dress, tracing  the  fortunes  of  the  University  from  the  organiza- 
tion of  the  College  of  Philadelphia  as  the  sixth  American  College, 
just  one  hundred  and  sixteen  years  ago,  an  event  largely  due  to 
the  public  spirit  of  Benjamin  Franklin. — Independent, 

A  hydrographic  party  under  Mr.  W.  H.  Dall,  acting  assistant 
U.  S.  Coast  Survey,  will  leave  San  Francisco  in  the  course  of  a  few 
weeks  to  undertake  a  reconnaissance  of  the  Aleutian  Islands  and 
the  adjacent  islands.  The  work  is  directed  by  the  U.  S.  Coast 
Survey,  in  accordance  with  a  plan  submitted  a  year  and  a  half  ago 
by  Mr.  Dall  to  Prof.  Pierce,  which  was  approved  by  the  Secretary 
of  the  Treasury,  and  for  the  execution  of  which  an  appropriation 
was  made  by  Congress  at  its  last  session.  The  work  will  include 
astronomical  determinations  of  position,  corrections  of  the  old 
charts  as  far  as  possible,  deep  sea  soundings  and  dredgings,  and 
collections  of  Natural  History  and  geology.  Prof.  M.  W.  Har- 
rington of  Ann  Arbor,  accompanies  the  party  as  astronomical  ob- 
server. 
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M.  Octave  Pavy  proposes  to  leave  San  Francisco  in  August,  and 
to  leave  Petropavlovski,  in  Kamtchatka,  in  winter  to  reach  Cape 
Yakan,  N.  £.  Siberia,  and  try  to  get  across  Long's  Strait  to  Wran- 
gell  Land,  in  a  rubber  boat  like  the  "Nonpareil"  which  crossed 
the  Atlantic.  It  will  be  carried  to  Cape  Yakan  by  reindeer,  and 
his  small  party  of  five  or  six  will  take  sledges  to  cross  the  ice, 
and  their  boats  for  open  water,  and  try  to  get  across  Long's 
Straits.  After  reaching  Wrangell  Land  they  will  push  as  far 
north  as  possible,  and  return  at  the  end  of  the  season.  The  plan 
is  good  though  difficult,  and  the  explorations  between  Anadyrsk 
and  Cape  Yakan  will  be  veiy  valuable  even  if  they  get  no  farther. 

Indianapolis  Meeting  of  the  American  Association  for  the 
Advancement  of  Science. — In  the  May  number  of  the  Natu- 
ralist we  gave  the  list  of  officers  for  the  next  meeting  of  the  Asso- 
ciation, and  called  attention  to  some  of  the  arrangements  that  had 
been  made  for  the  meeting ;  we  now  give  the 

CHrcular  qfthe  Local  Committee,^** The  objects  of  the  American  ABSOcIatlon  for 
the  Advanceident  of  Science  are,  "  by  periodical  and  migratory  meetings  to  promote 
intercourse  between  those  who  are  cultivating  science  in  diiferent  parts  of  North 
America;  to  give  a  stronger  and  more  general  impulse,  and  a  more  systematic  direc- 
tion to  scientiflc  research  in  our  country,  and  to  procure  for  the  labors  of  scientiflc  men 
increased  Ikcillties  and  a  wider  usefulness." 

The  following  extracts  trom  the  Constitution  and  Resolutions  of  the  Association 
relate  to  membership : 

**  Rule  1.— Any  person  may  become  a  member  of  the  Association  upon  recommen- 
dation in  writing  by  two  members,  nomination  by  the  Standing  Committee,  and  election 
by  a  minority  of  the  members  present." 

'"RssoLunoN  9.— Associate  members  may  be  admitted  for  one,  two,  or  three  years, 
as  they  shaU  choose  at  the  time  of  admission ;  to  be  elected  in  the  same  way  as  perma- 
nent members,  and  to  pay  the  same  dues.  They  shall  have  all  the  social  and  scientillc 
privileges  of  members,  without  taking  part  in  the  business." 

The  Twentieth  Annual  Meeting  of  the  Association  will  be  held  at  Indianapolis,  Indi- 
ana, commencing  Wednesday,  August  16, 1871,  at  ten  o'clock,  A.  M. 

It  is  hoped  that  all  members  will  be  present  at  the  organisation  of  the  meeting. 

On  the  afternoon  of  the  first  day,  the  Association  will  meet  at  the  Academy  of  Music, 
where  a  reception  will  be  extended  to  them  by  his  Excellency,  Conrad  Baker,  Gover* 
nor  of  Indiana;  to  which,  Prof.  T.  Sterry  Hunt,  President  of  the  Association,  will  re- 
spond. 

Members,  and  those  who  wish  to  become  members,  are  requested,  immediately  upon 
their  arrival,  to  register  their  names  at  the  office  of  the  Local  Committee,  at  the  State 
House,  where  they  will  be  fhmished  with  members'  tickets,  and  such  information  as 
may  be  desired  in  regard  to  accommodations,  etc. 

The  citizens  have  signified  their  desire  to  extend  hospitality  to  the  members.  There 
are  likewise  ample  hotel  accommodations,  and  special  arrangements  will  be  made  with 
hotel  and  boarding  house  proprietors  for  reduced  rates.  It  is  therefore  particularly 
requested  that  persons  intending  to  be  present  will  notify  the  Local  Secretary  by  let- 
ter, as  early  as  practicable,  and  when  possible,  state  the  day  they  will  arrive. 

It  is  believed  that  the  Committee  will  be  able  to  make  half-fhre  arrangements  with  all 
the  railroads. 

The  members  of  the  Local  Committee  will  be  known  by  a  badge  of  ribbon. 
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MicroscopiBts  will  please  confler,  as  soon  as  possible  after  their  arriyal,  with  Dr.  W. 

W.  Batterfield  at  the  Reception  Boom  in  the  State  House,  in  relation  to  the  exhibitios 

and  care  of  any  instruments  or  apparatus  they  may  bring. 

A  suite  of  rooms  have  been  secured  in  the  State  House  for  the  special  use  of  Micro- 

scopists.'^ 

By  order  of  the  Committee. 

DANIEL  MACAULEY,  Chaizman. 

£.  T.  COX,  Secretary. 
IndianapoUSy  Ind.t  June  96, 1871. 

We  can  give  the  following  additional  information  to  that  con- 
tained in  the  Circular  of  the  Lpcal  Committee.  The  meetings  of 
all  the  sections,  and  the  reception  room  and  offices  of  the  Local 
and  Standing  Committees  will  be  at  the  State  House,  Sections  A 
and  B  having  allotted  to  them  the  Senate  Chamber  and  the  Hall 
of  Representatives.  The  address  of  Prof.  Hunt,  the  retiring  pres- 
ident, will  be  delivered  on  Wednesday  (the  first)  evening  at  the 
Music  Hall,  and  we  understand  that  President  Gray  wiU  not  take 
the  chair  until  after  the  address,  thus  introducing  one  of  the  much 
desired  reforms,  which  we  hope  will  be  followed  by  other  needed 
changes.  All  the  Railroads  terminating  at  Indianapolis  have  agreed 
to  furnish  free  return  passes  to  members,  and  the  Local  Committee 
are  endeavoring  to  obtain  similar  concessions  from  connecting 
roads.  Prof.  Cox,  the  Local  Secretary  and  State  Greologist  of 
Indiana,  in  answer  to  our  letter  of  inquiry,  has  given  us  a  most 
favorable  account  of  the  health  and  comfort  of  the  cit\%  and 
assures  us  that  if  members  wish  to  get  sick  they  must  go  else- 
where, but  if  they  want  to  enjoj'^  a  pleasant  vacation  and  return 
to  their  duties  fat  and  hearty  he  advises  them  to  attend  the  Indi- 
anapolis meeting.  We  have  in  a  previous  number  called  atten- 
tion to  the  proposed  excursions  of  the  Association.  Prof.  Cox 
also  assures  us  that  perfect  safety  will  be  guaranteed  to  the  micro- 
scopes that  are  taken  to  the  meeting,  and  that  a  suite  of  rooms, 
properly  furnished,  have  been  secured  at  the  State  House  for  the 
use  of  the  section  of  microscopy,  and  that  postal  and  telegraph 
facilities  will  be  provided  at  the  reception  room.  In  fact,  nothing 
will  be  omitted  by  the  Local  Committee  to  make  the  meeting  an 
agreeable  reunion  and  scientific  success. 


ANSWERS    TO    CORRESPONDENTS. 
J.  A.  P.,  Bedford,  Mass.— Yonr  bird  is  the  Red-eyed  Vireo,  VPreoaglvia  oKvacea.— 
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NOTES  ON  THE  RANGE  OF  SOME  OF  THE  ANIMALS 

IN   AMERICA  AT   THE  TIME  OF  THE  AR. 

RIVAL  OF  THE  .WHITE  MEN.* 

BY  W.  J.  HATS. 

In  the  present  condition  of  this  country,  since  civilization  has 
reached  half  way  across  the  continent,  few  persons  think  of  the 
prodigious  changes  that  have  taken  place  in  the  animal  life  in  the 
comparatively  short  time  since  the  discovery  of  the  country.  At 
that  tune  the  whole  country  was  an  unbroken  wilderness,  through 
which  roamed  the  Indians  and  countless  numbers  of  animals,  many 
of  which  are  now  so  rare  as  to  be  unknown  to  many  and  objects 
of  curiosity  to  all.  The  moose  which  has  now  been  driven  almost 
entirely  out  of  the  United  States,  was  then  found  as  far  south  as 
New  Amsterdam,  now  New  York  City. 

In  Sir  Martin  Frobisher's  account  of  his  second  voyage  to  New- 
foundland and  adjacent  land,  1577,  he  says  ''  There  is  no  wood  at 
all,  there  is  a  great  quantity  of  deer,  their  skins  like  unto  asses, 
their  heads  or  horns  do  far  exceed  any,  both  in  length  and  breadth, 
their  feet  are  great  as  oxen,  which  measured  were  seven  or  eight 
inches  in  breadth ;  there  are  also  hares,  wolves,  etc." 

Anthonie  Parkhurst  in  1578,  says  of  the  Island  of  Newfound- 
land, ^^  I  saw  mighty  beasts,  like  to  camels  in  greatness,  and  their 

*  Recently  read  before  the  New  York  Lyceum  of  Natural  History. 

brtared  aeoordlng  to  Act  of  Ooagrtatj  in  tbe  year  isn,  by  the  Fbabodt  Acaoxxt  cr 
ocxsscx,  In  theOQleeof  the  Llbramn  of  CongreM,  at  Washington. 
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feet  cloven."  Vanderdonck  in  his  "History  oif  the  New  Nether- 
lands/' 1642,  says,  "  There  are  also  white  bucks  and  does,  and 
others  of  a  black  color ;  the  Indians  aver  that  the  haunts  of  the 
white  deer  are  much  frequented  by  the  common  deer,  and  that 
those  of  the  black  species  are  not  much  frequented  by  the  common 
deer."  The  same  peculiarity  is  noticed  now,  the  moose  and  com- 
mon deer  are  rarely  found  near  each  other. 

James  Hall,  in  his  fourth  voyage,  July  22d,  1563,  saw  "in  lat. 
65,  the  tracks  of  some  great  deer  as  big  as  an  ox."  This  shows 
the  extent  of  the  range  of  the  moose  at  this  period.  They  are  not 
foimd  now  in  Newfoundland,  although  they  are  still  abundant  in 
some  parts  of  Canada,  Nova  Scotia,  New  Brunswick,  and  Alaska. 
The  reindeer  still  exists  in  large  numbers  from  the  Arctic  regions 
to  the  south  end  of  Hudson's  Bay,  an  average  of  five  thousand 
horns  being  annually  shipped  from  Greenland  to  Europe. 

The  carraboo  abounds  now  south  of  Hudson's  Bay  to  the  United 
States,  and  from  Newfoundland  to  the  Pacific  ;  and  although  fossU 
remains  have  been  found  as  far  south  as  the  Ohio,  its  range  at 
the  time  of  the  arrival  of  the  white  men  was  no  more  extensive 
than  at  present ;  the  settlers  of  New  Amsterdam  knew  of  it  only 
from  the  Indians,  and  from  their  description  of  it  wrote  hsuck  to 
their  friends  in  Europe  that  the  fabled  Unicom  had  been  found. 

The  musk  ox  is  not  mentioned  by  the  early  travellers,  but  some 
of  them  mention  having  seen  in  Greenland  the  track  of  some  big 
beast  like  an  ox.    The  musk  ox  is  not  found  now  in  Greenland. 

The  common  deer  (Cervus  Vtrginianus)  was  everywhere  repre- 
sented as  existing  in  incredible  numbers ;  this  animal  is  still  found, 
although  in  greatly  diminished  numbers,  all  over  the  unsettled 
portions  of  the  United  States,  a  portion  of  Mexico,  Central  Amer- 
ica, and  South  America  to  the  Orinoco.  It  exists  in  immense 
numbers  on  the  savannas  of  the  northern  part  of  South  America, 
although  there  it  is  known  by  another  name  {Cervus  campestrts). 
As  many  as  two  hundred  and  fifty  thousand  have  been  shipped 
from  Angostura  in  one  year,  and  one  hundred  and  seventy-five 
thousand  from  Para. 

The  Wapiti  deer  (Cermcsr  Canadensis)  was  found  all  along  the 
coast  from  Canada  to  the  Gulf  of  Mexico.  Vanderdonck  mentions 
them  as  being  plenty  around  New  Netherlands  in  1642.  In  1654 
Father  LeMoine  made  a  journey  to  the  western  part  of  New  York, 
and  speaks  of  the  astonishing  number  of  the  deer,  and  of  the  great 
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numbers  of  elk,  many  of  which  were  killed  while  crossing  the  riv- 
ers. Brickell  says  that  the  elk  were  plenty  in  the  Carolinas  as 
late  as  1737.  As  late  as  1826  a  few  elk  were  killed  on  the  Sara- 
nac,  in  New  York ;  a  few  were  in  the  mountains  of  Virginia  in 
1847 ;  several  were  seen  in  the  mountains  of  Pennsylvania  in  1864 ; 
now  it  is  probable  that  not  one  could  be  found  east  of  the  Great 
Lakes. 

The  Bison  (improperly  called  buffalo  by  the  early  settlers  on 
account  of  its  fancied  resemblance  to  the  European  buffalo)  also 
ranged  along  the  coast  from  the  valley  of  the  Connecticut  to 
Florida.  When  Hendrick  Hudson  landed  on  the  island  of  Man- 
hattan, he  found  some  of  the  Indians  clothed  in  bison  robes ;  they 
had  also  moccasins  made  of  these  skins. 

When  he  sailed  up  the  river  which  now  bears  his  name,  he 
landed  at  what  is  now  the  entrance  to  Newburg  Bay ;  he  was  well 
received  by  the  Indians,  and  one  of  the  sailors  happening  to  show 
some  of  the  Indians  an  almanac  in  which  were  the  signs  of  the  Zo- 
diac, they  knew  how  to  explain  that  it  was  the  head  of  an  animal 
with  which  they  were  acquainted,  and  gave  the  whites  to  under- 
stand that  it  could  be  found  in  what  is  now  known  as  the  valley 
of  the  Ramapo ;  the  Indians  also  explained  that  the  animal  had 
already  begun  to  retire  from  the  coast  before  the  white  men  came 
here.  The  river  Titicus,  in  Connecticut,  formerly  bore  the  name  of 
Mutighticos,  which  Indian  tradition  signified  to  mean  bison  creek. 

Vanderdonck,  in  "History  of  New  Netherlands,'^  1642,  says 
^^  Buffaloes  are  also  tolerably  plenty ;  these  animals  keep  towards 
the  southwest  where  few  people  go.  These  animals  are  not  very 
wild,  and  some  persons  are  of  opinion  that  they  may  be  domesti- 
cated. Persons  who  have  got  them  when  young,  say  they  become 
very  tame  as  they  grow  older."  It  is  remarked  that  the  half  of 
those  animals  have  disappeared  and  left  the  country.  The  set- 
tlers of  James  River  in  Virginia  also  found  them,  and  made  an  at- 
tempt to  domesticate  them. 

Father  Simon  LeMoine  in  his  journey  to  the  Iroquois  in  1654,  in 
which  he  discovered  the  Onondaga  salt  springs,  says  '^  that  they 
saw  immense  herds  of  cows  and  bulls."  On  a  map  of  the  Fron- 
tiers of  the  Northern  Colonies  with  the  boundary  line  established 
between  them  and  the  Indians  at  the  treaty  held  by  Sir  William 
Johnson  at  Fort  Stanwix  in  November,  1768,  the  west  branch  of 
the  Susquehanna,  and  Toby's  Creek,  a  branch  of  the  Ohio,  are 
represented  as  arising  in  a  swamp  called  buffalo  swamp. 
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Lawson  says  that  '^  great  plenty  of  buffaloeB,  elk,  etc.,  existed 
near  Cape  Fear  River ; "  and  Porohas  says  that  "in  1613,  the  ad- 
yenturers  in  Virginia  discovered  a  slow  kind  of  cattle  as  big  as 
kine,  which  were  good  meat." 

Brickell  says  that  two  were  taken  alive  in  1780,  near  where 
Newbem  now  stands;  and  those  who  settled  the  Abbeville  dis- 
trict  in  South  Carolina  in  1756  found  the  buffalo  there. 

Bernard  Romans,  who  wrote  in  1774,  speaks  of  the  buffalo  as  a 
"benefit  of  nature  bestowed  upon  Florida." 

Alvar  Nunez,  about  the  year  1585,  saw  them  not  far  from  the 
coast,  and  loutel  in  1685  saw  them  at  the  Bay  of  St  Bernard. 

De  Soto,  who  traversed  the  coast  of  the  Gulf  of  Mexico  from 
Florida  to  the  Mississippi,  fh>m  1589  to  1548,  saw  no  buffalo,  but 
frequently  saw  the  skins,  and  was  told  that  the  animtd  was  to  tiie 
north  of  them. 

Gomara  says,  that  in  1591,  they  were  in  great  numbers  in  what 
is  now  New  Mexico. 

Herrera  states,  that  they  roamed  as  far  south  as  the  river 
Yaquinie  (supposed  to  be  the  Rio  Gila). 

The  buffalo  is  not  found  now  west  of  the  Roeky  Mountains,  ex- 
cept a  few  on  the  head  waters  of  the  Columbia  river,  but  the  In- 
dians have  a  tradition  that  shortly  before  the  visit  of  the  first 
explorers  destructive  fires  drove  the  bison  east  of  the  mountains. 

Thus,  it  would  seem  that  the  bison  once  roamed  over  the  entire 
country,  now  known  as  the  United  States,  and  extending  as  lar 
north  as  the  sixtieth  parallel  in  British  America.  They  are  not 
•  found  now  east  of  the  Missouri  river,  nor  south  of  Colorado ;  at 
the  rate  at  which  they  have  been  driven  back  and  destroyed,  it  is 
probable  that  they  are  soon  to  be  known  only  in  histoiy. 

For  many  years,  the  annual  number  of  robes  brought  to  maiket 
has  been  about  fifby-flve  thousand,  and  when  it  is  known  that  Hie 
skin  of  the  cow  only  is  preserved,  and  that  only  in  the  winter  sea- 
son, and  that  the  cows  are  generally  with  calf  at  tins  season,  and 
that  the  skin  is  nof  taken  from  more  than  one  in  ten  of  those  ani- 
mals that  are  killed,  some  estimate  may  be  formed  of  the  n^id 
destruction  of  these  animals  at  the  hand  of  man;  and  witlKmt 
taking  into  consideration  the  deaths  from  natural  causes,  acci- 
dents, etc.,  it  is  a  low  estimate  to  place  the  number  of  bison  de- 
stroyed by  man  each  year  at  not  less  than  half  a  million. 

It  is  a  little  strange  that,  while  the  harmless  animals  have  been 
driven  so  &r  back  tcom  the  Atlantic  coast,  the  carnivorous  still 
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remain,  although  scarce ;  the  black  bear,  the  cougar,  the  lynx, 
wolf,  fox,  and  the  smaUer  animals  are  still  found  occasionally. 
The  jaguar  is  not  now  found  east  of  Texas.  Brickell  states  that 
they  were  found  in  the  mountains  of  North  Carolina  as  late  as 
1737. 

It  has  been  asserted  that  the  red  fox  was  an  importation  ft'om 
£urope,  and  not  a  native ;  it  is  a  fact  that  the  European  red  fox 
has  been  imported  and  turned  loose  at  different  times,  by  English 
gentlemen  for  sporting  purposes,  but  the  red  fox  existed  here  be- 
fore the  arrival  of  the  white  men.  Capt.  James  Hall,  in  the  ac- 
count of  his  fourth  voyage  1563,  says,  '^  there  are  store  of  foxes 
in  the  main  and  islands,  of  sundry  colors."  Capt.  Luke  Fox  found 
an  island  near  the  mouth  of  Hudson's  Bay,  where  he  killed  several 
don  colored  foxes,  and  on  this  account  called  the  island  '^  Dunne 
Foxe  Island." 

Carver  1763,  says,  'Hhere  two  sorts  of  foxes  in  North  America, 
one  being  of  a  reddish  brown  and  the  other  of  a  gray." 

Bartram  1761,  says,  ^^  The  foxes  of  Carolina  and  Florida  are  of 
the  smaller  red  species." 

Wolves  are  everywhere  mentioned,  and  as  late  as  1820,  the 
State  of  New  York  alone  had  expended  thirty-eight  thousand  two 
hundred  and  sixty  dollars  in  bounties  for  killing  these  animals 
daring  the  preceding  five  years. 

Stevens,  1708,  says,  ^'  some  years  ago  there  were  killed  five  hun- 
dred bears  in  two  counties  of  Virginia." 

The  beaver  was  very  abundant.  Yanderdonck  1642,  says, 
'^  That  in  the  New  Netherlands,  and  in  the  adjacent  country., 
about  eighty  thousand  beavers  have  been  killed  annually  during 
my  residence  of  nine  years  in  the  country." 

The  dog  was  found  in  all  parts  of  the  country,  and  from  the  de- 
scription must  have  been  the  same  as  those  now  found  with  the  . 
Indians  of  the  plains. 

Columbus,  in  his  second  voyage,  1494,  says,  <'  no  four-footed 
animal  has  ever  been  seen  in  this  (Hispaniola)  island  or  any  other 
islands  except  some  dogs  of  various  colors,  as  in  our  own  country, 
but  in  shape  like  large  house  dogs."  These  semi  wild  dogs  have 
followed  the  Indians,  and  are  only  to  be  found  with  them  in  the 
far  west.  The  wild  animals  having  been  removed  in  the  march  of 
civilization  to  make  room  for  the  domestic  varieties  that  are  more 
useful  to  man,  it  will,  perhaps,  be  in  place  to  say  a  word  about 
their  introduction  to  this  country. 
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The  first  known  to  have  been  broaght  here,  was  by  a  colony  of 
Northmen,  in  1023,  who  settled  in  a  portion  of  New  England 
which  they  called  Yineland ;  they  brought  with  them  a  yariety  of 
stock,  but  as  the  colony  afterwards  broke  up  and  returned  to  Ice- 
land, and  none  of  the  subsequent  settlers  have  ever  seen  any- 
thing like  our  domestic  animals,  it  is  to  be  presumed  that  ihej 
were  destroyed.  Columbus,  in  his  second  voyage  1493,  brought  to 
the  islands  horses  and  other  domestic  animals.  The  first  horses 
brought  to  the  mainland,  were  those  brought  to  Florida  in  1527,  by 
Cabeca  de  Yaca,  forty-two  in  number,  but  these  all  perished.  The 
next  were  three  hundred  and  fifty  horses  landed  by  De  Soto  on  the 
25th  of  May,  1539,  on  the  coast  of  Florida,  at  the  bay  of  Spirito 
Sancto. 

In  1604  L'Escarbot,  a  French  lawyer,  brought  horses  and  other 
domestic  cattle  into  Acadia ;  they  were  the  Norman  and  Breton 
breeds. 

In  1609  six  mares  and  a  horse  were  brought  to  Jamestown. 

In  1629  horses  were  brought  to  Massachusetts  fh>m  England. 

In  1625  New  Amsterdam  received  some  Dutch  horses. 

The  animals  thus  imported  increased  very  rapidly,  for  Crent,  who 
wrote  in  1655,  says  '^In  the  island  of  Hispaniola  and  ('tis  likewise 
the  same  in  many  parts  of  the  Continent,  and  other  islands  beside), 
there  are  many  thousands  of  cattle  that  live  wild  in  herds  upon 
the  mountains  having  no  certain  owners,  so  that  it  is  ft^e  for  any 
one  to  kill  them  that  will,  and  thousands  of  them  are  every  year 
killed  only  for  their  hides  and  tallow,  and  yet  it  is  strange  to  con- 
sider what  great  multitudes  of  them  are  in  private  men's  posses- 
sion. The  Bishop  of  Venezuela  only  is  said  to  have  had  at  one 
time  sixteen  thousand  head  of  cattle  feeding  upon  his  own  pas- 
tures." 

In  the  year  1587  there  came  from  St.  Dominique  thirty-five  thou- 
sand four  hundred  and  forty-four  hides,  and  from  New  Spain  sixty- 
four  thousand  three  hundred  and  fifty.  At  this  time  it  was  said 
that  in  the  islands  of  Hispaniola,  Jamaica,  Marguerita  and  Domin- 
ica ^'  there  were  so  great  troops  of  horses,  oxen,  kine,  dogs,  and 
hoggs  which  have  increased  to  such  an  extent  that  any  one  may 
kill  them,  the  dogs  have  so  increased  that  they  travel  in  troops 
and  kill  many  cattle." 

These  few  facts  from  history  will  show  how  entire  races  of  an- 
imals can  be  swept  from  the  earth  to  be  replaced  by  others. 


LIFE  AT  GREAT  DEPTHS. 

BT  PROFESSOR  P.  M.  DUNCAN. 

The  researches  of  Hooker,  who  obtained  Polyzoa  and  Foramin- 
ifera  in  soundings  at  a  depth  of  nearly  four  hundred  fathoms  off 
the  icy  barrier  of  the  South  Pacific,  of  Wallich  in  the  Atlantic, 
and  of  Alphonse  Milne-Edwards  in  the  Mediterranean,  have  had 
much  influence  upon  geological  thought  in  this  age,  which,  so  far 
as  geologists  are  concerned,  is  remarkably  averse  to  theory.  For 
many  years  before  any  very  deep  soundings  had  been  taken  with 
the  view  of  searching  the  sea-bottom  for  life,  geologists  had  more 
or  less  definite  opinions  concerning  the  deposition  of  organisms 
in  sediments  at  great  depths.  Certainly  more  than  thirty  years 
ago  deep-sea  deposits  were  separated  by  geologists  from  those 
which  they  considered  to  have  been  formed  in  shallower  seas. 
The  finely  divided  sediment  of  strata  containing  Crinoids,  Brach- 
iopods,  Foraminifera,  and  simple  Madreporaria,  was  supposed  to 
have  been  deposited  in  deeper  water  than  formations  containing 
large  pebbles,  stones,  and  the  mollusca  whose  representatives 
now  live  in  shallows.  The  relations  of  such  strata  to  each  other 
during  subsidence,  the  first  being  found  occasionally  to  overlap  the 
last,  proved  that  there  was  a  deeper  sea-fauna  in  the  offing  of 
the  old  shores  which  were  tenanted  by  littoral  and  shallow-water 
si>ecies.  The  deposition  of  strata  containing  Foraminifera,  Mad- 
reporaria, and  Echinodermata,  whose  limestone  is  remarkably  free 
from  any  foreign  substances,  has  been  considered  to  have  taken 
place  in  veiy  deep  water ;  this  theory  has  been  founded  upon  the 
observations  of  the  naturalist  and  mineralogist.  Indeed  no  geol- 
ogist has  hesitated  in  assigning  a  great  depth  to  the  origin  of 
some  deposits  in  the  Laurentian,  Silurian,  or  in  any  other  forma- 
tion. The  ^^  flysch,"  a  great  sediment  of  the  Eocene  formation, 
has  been  considered  to  have  been  formed  at  a  very  great  depth 
and  under  great  pressure.  Its  singularly  unfossiliferous  character 
was  supposed  to  be  due  to  the  absence  of  life  at  the  depths  of  the 
ocean  where  the  sediment  collected.  But  this  was  a  theory  of 
the  early  days  of  geology,  when  the  destructive  influence  of  chem- 
ical processes  in  strata  upon  the  remains  of  organisms  in  them 

was  hardly  admitted. 
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The  great  value  of  such  researches  as  those  so  ably  carried  oat 
by  Thomsou,  Carpenter,  and  Jefifreys  is  the  definite  knowledge  they 
impart  to  the  geologist,  who  is  theorizing  in  the  right  direction, 
but  whose  notions  of  the  depth  at  which  the  sediments  contain- 
ing invertebrata  can  be  deposited  are  indefinite.  These  researches 
contribute  to  more  exact  knowledge,  and  they  will  materially 
assist  the  development  of  those  hypotheses  which  are  current 
amongst  advanced  geologists  into  fixed  theories.  I  do  not  fhink 
that  any  geological  theory  worthy  of  the  term,  and  which  has 
originated  from  geological  induction,  will  be  upset  by  these  care- 
ful investigations  into  the  bathymetrical  distribution  of  life  and 
temperature.  The  theories  involving  pressure  and  the  intensity  of 
the  hardness  of  deep-sea  deposits  will  suflTer  from  the  researches; 
but  many  difficulties  in  the  way  of  the  palseontologist  will  be  re- 
moved. The  researches  tend  to  explain  the  occurrence  of  a  mag- 
nificent deep-sea  coral  fauna  in  the  Palseozoic  times  in  high  lat- 
itudes, and  of  Jurassic  and  Cainozoic  faunas  on  the  same  area, 
and  they  favor  the  doctrines  of  uniformity.  They  explain  the 
cosmopolitan  nature  of  many  organisms,  past  and  present,  whidi 

■ 

were  credited  with  a  deep-sea  habitat,  and  they  afford  the  founda- 
tions for  a  theory  upon  the  world-wide  distribution  of  many  forms 
duriiig  every  geological  formation. 

It  is  not  advisable,  however,  to  make  too  much  of  the  interesting 
identities  and  resemblances  of  some. of  the  deep-sea  and  abyssal 
forms  with  those  of  such  periods  as  the  Cretaceous,  for  instance. 
In  the  early  days  of  geological  science  there  was  a  favorite  theoiy 
that  at  the  expiration  of  a  period  the  whole  of  the  life  of  the  globe 
was  destroyed,  and  that  at  the  commencement  of  the  succeeding 
age  a  new  creation  took  place.  There  were  as  many  destmctioDS 
and  creations  as  periods ;  or,  to  use  the  words  of  an  American  geol- 
ogist, there  was  a  succession  of  platforms.  This  theory  held  back 
the  science,  just  as  the  theory  that  the  sun  revolved  round  the 
earth  retarded  the  progress  of  astronomy.  Moreover  it  had  thai 
armour  of  sanctity  to  protect  it  which  is  so  hard  to  pierce  by  the 
most  reasonable  opposition.  Nevertheless  every  now  and  then  a 
geologist  recognized  the  same  fossils  in  rocks  which  belonged  to 
different  periods.  A  magnificent  essay  by  Edward  Forbes  on  the 
"  Cretaceous  Fossils  of  Southern  India,"  a  wonderftd  production 
and  far  before  its  age  *  gave  hope  add  confidence  to  the  few  pal«- 

*  Quarterly  Journal  of  the  Geological  Society  of  London,  yol.  i.  p.  79. 


LIFE  AT  QBBAT  DEPTHS.  395 

ontologiata  who  began  to  assert  that  periods  were  perfectly  artificial 
notions  —  that  it  did  not  follow,  becaase  one  set  of  deposits  was 
forming  in  one  part  of  the  world,  others  exactly  corresponding  to 
it  elsewhere,  so  far  as  the  organic  remains  are  concerned,  were 
contemporaneous  —  and  that  life  had  progressed  on  the  globe  con- 
tinnonsly  and  without  a  break  from  the  dawn  of  it  to  the  present 
time. 

The  persistence  of  some  species  through  great  vertical  ranges 
of  strata,  and  the  relation  between  the  world-wide  distribution  of 
forms  and  this  persistence,  were  noticed  by  D'Archiac,  De  Yer- 
nenil,  Forbes  and  others.  The  identity  of  some  species  in  the  re- 
mote natural-history  provinces  of  the  existing  state  of  things  was 
established  in  spite  of  the  dogmatic  opposition  of  authorities ; 
and  then  geologists  accepted  the  theories  that  there  were  several 
natural-history  provinces  during  eveiy  artificial  period,  that  some 
species  lived  longer  and  wandered  more  than  others,  and  that 
some  have  lasted  even  from  the  palaeozoic  age  to  the  present. 

Persistence  of  type  was  the  title  of  a  lecture  delivered  by  Pro- 
fessor Huxley*  many  years  ago;  and  this  persistence  has  been 
admitted  by  every  palseontologist  who  has  had  the  opportunity  of 
examining  large  series  of  fossUs  from  every  formation  from  all 
parts  of  the  world.     , 

Greological  ages  are  characterized  by  a  number  of  oi^anisms 
which  are  not  found  in  others,  and  by  the  grouping  of  numerous 
species  which  are  allied  to  those  of  preceding  and  succeeding 
times,  but  which  are  not  identical.  Certain  portions  of  the 
world's  surface  were  tenanted  by  particular  groups  of  forms  dur- 
ing every  geological  age ;  and  there  was  a  similarity  of  arrange- 
ment in  this  grouping  under  the  same  external  physical  conditions. 
To  use  Huxley's  term,  the  "  homotaxis"  of  certain  natural-history 
provinces  during  the  successive  geological  ages  has  been  very 
exact.  The  species  differed ;  but  there  was  a  philosophy  in  the 
consecutive  arrangement  of  high-land  and  low-land  faunas  and 
floras,  and  those  of  shallow  seas,  deep  seas,  oceans  and  reef-areas. 
The  oceanic  f  conditions,  for  instance,  can  be  traced  by  organic 
remains  from  the  Laurentian  to  the  present  time,  and  the  deep-sea 
corals  now  under  consideration  are  representative  of  those  of  older 
deep  seas. 

*  Royal  Institution.    See  also  President's  Address,  Geol.  Soc.,  1870. 
tP.  M.  Duneao,  Qnar.  Jour.  Geol.  Soc.,  No.  101. 
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It  is  not  a  matter  for  surprise,  then,  that  there  being  such  a 
thing  as  persistence  of  type  and  of  species,  some  veiy  old  forms 
should  have  lived  on  through  the  ages,  whilst  their  surroundings 
were  changed  over  and  over  again.  But  this  persistence  does  not 
indicate  that  there  have  not  been  sufficient  physical  and  biolog- 
ical changes  during  its  lasting  to  alter  the  face  of  all  things  enou^ 
to  give  geologists  the  right  of  asserting  the  succession  of  several 
periods.  The  occurrence  of  early  Gainozoic  Madreporaria  in  the 
deep  sea  to  the  northwest  of  Great  Britain  only  proves  that  cer- 
tain forms  of  life  have  persisted  during  the  vast  changes  in  the 
physical  geography  of  the  world  which  were  initiated  by  the  up- 
heaval of  the  Alps,  the  Himalayas,  and  large  masses  of  the  Andes. 
To  say  that  we  are,  therefore,  still  in  the  Gainozoic  or  Cretaceous 
age  would  hardly  be  consistent  with  the  necessary  terminology  of 
geological  science. 

During  the  end  of  the  Miopene  age  and  the  whole  of  the  PlioceDe, 
the  Sicilian  area  was  occupied  by  a  deep  sea.  The  distinction  be- 
tween the  faunas  of  those  times  and  the  present  becomes  less, 
year  after  year,  as  science  progresses ;  and  it  is  evident  tti&t  a 
great  number  of  existing  species  of  nearly  every  class  flourished 
before  the  occurrence  of  the  great  changes  in  physical  geology 
which  have  become  the  artificial  breaks  of  tertiary  geologists. 
That  the  Gainozoic  deep-sea  corals  should  resemble,  and  in  some 
instances  should  be  identical  in  species  with,  the  forms  now  in- 
habiting vast  depths,  is  therefore  quite  in  accordance  with  the 
philosophy  of  modem  geology.  Before  the  deposition  of  the  Cun- 
ozoic  strata,  and  whilst  the  deep-sea  deposits  of  the  Eocene  age 
were  collecting  in  the  Franco-British  area,  there  was  a  Madrepo- 
rarian  fauna  there,  which  was  singularly  like  unto  that  which  fol- 
lowed it,  both  as  regards  the  shape  of  the  forms  and  their  genera. 
Still  earlier,  during  the  slow  subsidence  of  the  great  Upper  Cre- 
taceous deep-sea  area  there  was  a  coral  fauna  in  the  north  and 
west  of  Europe,  of  which  the  existing  is  very  representative.  The 
simple  forms  predominate  in  both  faunas.  Garyophyllia  is  a  dom- 
inant genus  in  either ;  and  a  branching  Synhelia  of  the  old  fauna 
is  replaced  in  the  present  state  of  things  by  a  branching  Lophohe- 
lia.  The  similarity  of  deep-sea  coral  faunas  might  be  carried  still 
fhrther  back  in  the  world's  histoiy ;  but  it  must  be  enough  for  my 
purpose  to  assert  the  representative*  character  and  the  homotaxis 
of  the  Upper  Cretaceous,  the  Tertiary,  and  the  existing  deep-sea 
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coral  faunas.  This  character  is  enhanced  by  the  persistence  of 
types;  but  still  the  representative  faunas  are  separable  by  vast 
intervals  of  time. — Proceedings  of  the  RoyaL  Society. 


ON  THE  FOOD  AND  HABITS  OF  SOME  OF  OUR 

MARINE  FISHES. 

BT  PROFESSOR  A.   E.  VERRHX. 

When  we  consider  the  great  importance  and  extent  of  our  fish- 
eries, it  seems  very  remarkable  that  so  little  reliable  informa- 
tion has  been  recorded  concerning  the  habits,  even  of  our  most 
common  and  important  species  of  fishes.  It  is  certainly  true 
that  the  habits  of  fishes,  and  especially  of  marine  fishes,  are  more 
difficult  to  observe  than  those  of  birds  and  beasts,  but  this  ought 
not  to  be  a  sufficient  excuse  at  the  present  day,  for  the  marked 
neglect  of  this  department  of  Natural  History.  The  nature  of 
the  food  of  the  more  abundant  species,  even  including  those  that 
are  most  commonly  sold  as  food,  is  still  very  imperfectly  known. 
Observations  must  be  made  in  great  numbers  in  various  localities 
and  at  all  seasons  of  the  year  before  we  can  obtain  adequate 
knowledge  of  this  subject. 

During  several  years  past  I  have  improved  such  opportunities 
as  have  occurred  to  make  observations  of  this  kind,  and  although 
they  are  very  incomplete,  and  often  isolated,  I  am  induced  to 
present  some  of  the  facts  thus  ascertained ;  hoping  that  the  atten- 
tion of  others  may  be  directed  to  the  same  subject. 

While  spending  a  few  days  at  Great  Egg  Harbor,  on  the  coast 
of  New  Jersey,  in  April  of  this  year,  I  dissected  the  stomachs  of 
many  specimens  of  the  common  fishes,  which  were  at  that  time 
being  taken  in  seines  in  the  shallow  waters  of  the  bay,  near 
Beesley's  Point.  The  following  were  the  principal  results,  in  re- 
gard to  their  food.  The  Striped-bass  or  ^'  Rock"  {Roccue  lineatus 
Gill)  had  its  stomach  filled  with  large  quantities  of  shrimp  (Cran- 
gon  vulgaris)  unmixed  with  any  other  food.  This  shrimp  is  very 
abundant  on  all  sandy  bottoms  in  shallow  water  along  the  whole 
coast,  from  Labrador  to  Cape  Hatteras,  and  seems  to  contribute 
very  largely  to  the  food  of  many  of  our  most  valuable  fishes. 
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White  Perch  (Merone  Americana)  contained  the  same  shrimp  in 
abundance. 

Weak-fish  {Oynoadon  regalis  Gill),  called  '"Bine-fish"  at  that 
locality  had  its  stomach  filled  with  the  same  Crangon. 

Kingfish  {Umhrina  regaiis)^  called  "'  Hake"  on  the  New  Jersey 
coast,  contained  nothing  but  Crangon  vulgaris. 

Toad-fish  or  Oyster-fish  (JSo^rac/tuA  tan).  This  fish  is  almost 
omnivorous.  The  stomach  is  large  and  usually  distended  wit^  a 
great  variety  of  food.  Young  edible  crabs  {CaUinetites  haskUus 
Ordw.)  up  to  two  inches  across,  Crangon  vulgaris^  and  the  com- 
mon prawn  (Paloemon  vtUgaria  Say),  were  the  principal  articles  of 
diet  at  that  locality ;  but  pipe-fishes  (Syngnathtis  PecJcianus)  six  in- 
ches long,  and  the  common  black  Nassa  (llyanaaaa  obsoleta)  were 
often  found  in  their  stomachs,  as  well  as  various  young  fishes. 
Among  the  latter  were  specimens  of  the  Anchovy  {EnffranUs 
viUata).  The  toad-fish  is,  therefore,  a  fish  that  should  not  be 
encouraged. 

The  Shad  (Aloaa  tyrannua  Grill)  contained  large  quantities 
of  fragments  of  small  Crustacea,  chiefly  a  small  shrimp-like  species 
{Mysia  Amervcanus  Smith)  which  was  also  captured  alive  in  tide- 
pools  on  the  salt  marsh.  The  shad  from  the  mouth  of  the  Con- 
necticut River,  taken  in  May,  contained  the  same,  or  another 
allied  species  of  Mysia,  Some  of  the  shad  also  had  fragments  of 
eel-grass  (perhaps  accidental)  mixed  with  the  crustacean  frag- 
ments. 

The  "Hickory  Shad"  (Meletta  Mattawocca)^  the  young  called 
"  Herring"  at  the  locality,  were  also  filled  with  comminuted  Crus- 
tacea, among  which  the  common  shrimp  {Crangon  vttlgaris)  could 
be  recognized  most  commonly. 

The  Moss-bunker  or  Menhaden  (Brevoortia  Menhaden  Gill), 
invariably  had  its  stomach  and  voluminous  intestine  filled  with 
the  soft,  oozy  mud,  containing  a  large  proportion  of  organic  mat- 
ter, which  abounds  in  the  quiet  part  of  this  and  all  similar  bays 
along  the  coast.  This  fish  appears,  therefore,  to  obtain  its  nutri- 
ment by  swallowing  the  mud  and  digesting  the  organic  particles 
contained  in  it, — a  mode  of  feeding  for  which  its  complex  di- 
gestive apparatus  and  toothless  mouth  are  specially  adapted. 
Many  marine  worms,  bivalve  moUusks,  and  echinoderms  feed  upon 
the  same  kind  of  food,  which  is  everywhere  abundant.  The  moss- 
bunker  is  often  infested  by  a  large  parasitic  Lemean  {Lemooera 
radiata  Les.)  which  buries  its  star-shaped  head  deeply  in  the  flesh. 
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The  ^*'  Summer  Flounder"  {Chomopsetta  ocdlaris)  contained  abun- 
dance of  shrimp  {Crangon  vtUgaria  and  Myais  Americamis),  In 
one  specimen  we  found  a  full-grown  G^ebia  afflnis  Say. 

The  Spotted  Flounder  {Lophopsetta  macuMa  Gill)  feeds  largely 
upon  Crustacea  of  yarious  kinds.  Many  specimens  contained  large 
quantities  of  shrimp  and  prawns  (Crangon  vtdgaris^  Pcdcemon  vul- 
garis  and  Mysis  Americanus) .  The  latter  often  made  up  the  bulk 
of  the  contents  of  the  stomach.  In  addition  to  these  Chmmarus 
fnvcroncUus  Say  and  Oebia  afflnis  Say  were  sometimes  found.  l]he 
Gebia  we  obtained  in  considerable  numbers  by  digging  them  out 
of  their  long,  crooked  burrows  at  low-water  mark,  near  Mr.  Pea- 
cock's hotel  at  Beesley's  Point.  The  burrows,  which  are  made  in 
a  tenacious  clay  soil,  often  with  decaying-  sea-weed  beneath,  are 
firom  half  an  inch  to  nearly  an  inch  in  diameter,  with  smooth  walls. 
They  are  several  feet  in  depth  and  very  long  and  tortuous.  The 
Grebia  has  a  distant  resemblance  to  a  young  lobster  about  two  or 
three  inches  long.  The  real  lobster  was  not  found  on  the  New 
Jersey  coast.  The  other  species  of  Crustacea  found  in  the  fishes 
above  named,  are  all  common  in  the  shallow  waters  of  the  bay 
among  eel-grass,  with  the  exception  of  the  Crangon  vulgaris^ 
which  frequents  the  open  sandy  bottoms,  living  half  buried  in  the 
sand,  with  which  its  color  exactly  accords,  fbmishing  an  excellent 
illustration  of  imitative  adaptation  for  protection.* 

Ophidium  marginatum  DeKay.  This  species  appears  to  be 
veiy  rare  and  its  habits  little  known.  We  dug  two  specimens  out 
of  the  sand  near  low-water  mark,  where  they  burrowed  to  the 
depth  of  a  foot  or  more.  When  placed  upon  moist  sand  they  bur- 
rowed into  it  tail  foremost  with  surprising  rapidity,  disappearing 
in  an  instant. 

At  Fire  Island  on  the  southern  side  of  Long  Island,  Mr.  S.  I. 
Smith  observed  last  August  a  species  of  worm  {Heteronereis)  of 
a  reddish  color  and  two  or  three  inches  long,  swimming  in  large 
numbers  at  and  near  the  surface.  These  were  at  that  time  the 
favorite  food  of  the  Blue-fish  {Temnodon  adUator). 

•Many  other  cmstacea  of  our  coaat  afford  similar  instanoes.  Pakemon  tnUgaria  by 
ita  transpareocy  and  peooliar  tints  is  scarcely  distingaishable  among  eel-grass;  Jdo- 
Uta  irrorata  imitates  in  aU  Its  varied  patterns  of  color  the  eel-grass  and  sea-weeds  on 
which  it  lives;  /.  caeca  imitates  the  color  of  sand;  two  species  aUied  to  Spharoma  imi- 
tate the  colors  of  the  rocks  and  white  barnacles  among  which  they  live;  Crangon  6o- 
reoM  of  the  northern  coast,  imitates  the  colors  of  the  red  Nullipores  among  which  it 
s«eks  concealment,  as  do  also  several  species  of  Mippolftef  ChUon  ru(er  and  C  mar- 
martuBf  Ophiopkotti  aeuieata  and  Ophiogl^ka  robutia,  l^amerous  other  instances 
might  be  given.  ^ 
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At  Eastport,  Me.,  and  Grand  Menan  during  several  years  past, 
I  have  made  many  observations  on  this  subject,  but  mostly  relating 
to  fishes  of  which  the  habits  are  better  known,  like  the  cod,  hake, 
haddock,  etc. 

The  Wolf-fish  {Anarrhicas  vomerinua)  is  not  at  all  particolar  as 
to  its  food.  At  Eastport  I  took  from  the  stomach  of  a  large  one 
at  least  four  quarts  of  the  common  round  sea-urchin  {Euryechinus 
Drobachiensis  V.),  most  of  them  with  the  spines  on,  and  many  oi 
them  quite  entire.  From  another,  I  took  an  equal  quantity  of  a 
mixture  of  the  same  sea-urchin  and  the  large  whelk  {Bticdnum  usi- 
dulatum).    Many  of  the  latter  were  entire  or  but  slightly  cracked. 

The  Sculpiiis  not  unfrequently  swallow  entire  large  specimens 
of  several  crabs  (Cancer  irroratus^  Hyas  coarctatus,  etc.). 

The  Haddock  is  addicted  to  the  same  habit,  but  is  a  very  gen- 
eral feeder,  swallowing  all  sorts  of  moUusca,  worms,  fishes,  etc. 

The  Herring  {Clupea  elongatd)  in  the  Bay  of  Fundy  feeds  veiy 
extensively,  at  least  during  all  the  months  when  I  have  observed 
them  (June  to  November) ,  upon  several  species  of  My  sis  and  Thy- 
sanopoday  called  ^^  shrimp "  by  the  fishermen.  These  swim  free 
at  and  near  the  surface  in  extensive  ^^  schools "  and  are  persist- 
ently pursued  by  the  Herring.  The  commonest  species,  apparently 
a  Tkysanopoda,  is  about  an  inch  and  a  half  long,  of  a  pale  reddish 
color.  The  species  of  Mysis  are  smaller  and  paler.  The  two  gen- 
era often  occur  together.  Young  Pollock  or  Coal-fish,  four  to  ten 
inches  long,  pursue  the  same  species  in  large  schools,  often  com- 
ing around  the  wharves  of  Eastport  in  great  numbers  in  eager  pur- 
suit of  their  prey,  and  by  leaping  out  after  them  produce  a  great 
commotion  in  the  water.  When  thus  pursued  the  Hiyscawpoda 
will  leap  out  of  the  water  to  the  height  of  a  foot  or  more.  The 
common  Sebastes^  or  ^^  Red  Perch"  at  Eastport,  feeds  upon  the  same 
species  when  they  come  around  the  wharves,  but  probably  does 
not  pursue  them  to  the  same  extent  as  the  herring  and  pollock. 
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It  is  now  generally  admitted  that  a  great  many  fhngi,  formerly 
regarded  as  good  and  distinct  species,  are  in  reality,  only  conditions 
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or  stages  of  other  forms.  It  has  been  proved  beyond  doubt  that 
many  species  of  ftingi  are  truly  polymorphic,  appearing  under  dif- 
ferent phases.  It  is,  notwithstanding  all  this,  most  premature 
and  unjustifiable  to  conclude,  as  some  have  done,  that  there  are 
no  good  species  at  all,  or  that  there  is  no  certainty  whatever  in 
the  study.  Whilst  admitting  that  many  of  our  old  notions  have 
been  overturned,  that  what  at  one  time  we  hardly  deemed  possible 
has  been  proved  to  take  place,  we  are  not  prepared  to  go  the 
length  of  some,  whose  knowledge  of  the  subject  falls  far  short  of 
their  assumption.  It  is  not  very  long  since  that  one  writer  gravely 
asserted  his  opinion  that  all  the  British  species  of  ^cidium^  for 
instance,  would  be  reduced  to  a  single  species ;  that,  in  fact,  there 
was  no  sound  specific  distinction  between  them.  This  opinion 
originated  probably  rather  in  prejudice  than  as  the  result  of  study 
and  investigation.  Others  have  lumped  together  a  host  of  unasso- 
ciated  species,  without  satisfactory  evidence,  and  declared  them  to 
be  only  the  same  thing  under  different  conditions.  Hasty  general- 
izations in  this,  as  in  other  cases,  produce  more  harm  than  good. 
It  is  exceedingly  difficult  to  trace  such  minute  organisms  as 
fangi,  especially  moulds,  and  to  prove,  without  doubt,  that  they 
are  conditions,  the  one  of  the  other.  It  is  easy  enough  to  sow  the 
spores  of  a  certain  Mucedine  on  paste,  or  potato,  or  any  other 
*  matrix,  cover  them  carefully,  and  watch  the  result ;  then,  if  the 
common  Aspergillus  or  PenidUium  makes  its  appearance,  to  some 
minds  it  is  at  once  conclusive  that  the  said  Mucedine  is  only  a 
condition  of  AspergiUua  or  PenidUium,  Such  a  conclusion  is  not 
only  rash,  but  mischievous,  and  far  from  the  truth.  There  is  no 
evidence  that  the  Aspergillus  or  PenidUium  originated  from  the 
spores  of  the  Mucedine  which  were  sown,  but  perhaps  never  ger- 
minated. When  two  moulds  proceed  apparently  from  the  self- 
same mycelium,  judgment  may  be  pronounced  too  hastily,  for  the 
mycelium  of  both  mjay  be  distinct,  though  interlaced  together ;  the 
safest  conclusion  being  based  on  two  forms  of  fhiit  when  devel- 
oped upon  the  same  thread.  Beyond  this,  there  is  always  room 
for  doubt.  Hence  it  will  be  seen  how  difficult  it  is  to  prove  di- 
morphism in  moulds  under  such  conditions.  In  many  cases  it  is 
more  presumption  than  proof.  These  remarks  are  not  made  with 
the  view  of  discrediting  the  conclusions  of  such  observers  as  Prof. 
De  Bary  and  the  brothers  Tulasne,  but  rather  as  a  caution  ^igainst 
assuming  as  fact  that  which  is  only  conjecture. 

Messrs.  Tulasne,  in  their  splendid  work,  ^^Selecta  Fungorum 
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Carpologia/'  have  given  a  great  number  of  instances  of  polymor* 
phism.  We  have  no  reason  to  doabt  that  in  many  cases,  perhaps 
most,  they  are  quite  correct,  but  even  some  of  their  oondasioiis 
require  verification  before  they  can  be  accepted  as  established  fact. 
As.  an  illustration  of  the  results  determined  with  regard  to  one 
species  by  these  authors,  we  may  instance  the  very  common  SpknB^ 
rid  (PUieospora)  herbarum.  It  occurs  on  the  dead  stems  of  herba- 
ceous plants,  on  the  leaves  of  some  trees,  and  even  sometimes  on 
decaying  Algoe.  On  pea  f^nd  bean  stems  it  is  usually  plentiful. 
In  fact,  it  is  almost  the  conmionest  Sphcma^  and  easily  recognized. 
The  sporidia  are,  of  course,  contained  in  elongated,  transparent, 
membranaceous  asci;  they  are  of  a  yellowish-brown  or  amber 
color,  ovate-oblong,  and  divided  by  numerous  septa,  with  trans- 
verse divisions.  The  asci  are  enclosed  within  carbonaceous  peri- 
thecia. 

Equally  as  common,  and  even  more  so,  is  a  mould  whi<^  fonns 
sooty  or  dark  olive  spots,  or  patches,  on  all  kinds  of  decajing 
vegetable  substances.  This  is  called  Cladosporium  herbarum.  It 
may  be  characterized  as  cosmopolitan,  and  one  of  the  commonest, 
if  not  the  commonest,  of  fhngi.  Under  the  microscope  this 
mould  consists  of  a  profbse  mycelium,  fh>m  which  arise  tolls  of 
jointed  threads,  mixed  with  elliptical  or  elongated  spores,  ulti- 
mately septate.  This  mould  is  one  condition,  according  to  M. 
Tulasne,  of  Sphceria  herbarum. 

Another  condition  of  the  same  plant  is  a  very  pretty  mould 
found  mixed  with,  or  parasitic  upon,  the  Cladosparium^  and  known 
as  Altemaria  tenuis.  This  species  is  figured  in  Corda's  ^'  Flracht- 
flora,"  and  consists  of  chains  of  spores  resembling  inverted  jcnutod 
clubs.  The  joints  are  also  transversely  divided,  as  in  the  Sphmria 
sporidia. 

A  third  form  of  the  same  species  is  that  named  by  Rev.  M*  J. 
Berkeley,  Macrosporiwrn,  9arcinvla^  which  is  developed  on  deesffaig 
gourds.  The  spores  are  davate,  at  length  somewhat  rectangidsr, 
with  numerous  septa,  constricted,  and  very  variable,  both  in  dtae 
and  in  the  number  of  cells. 

Besides  these,  there  are  certain  *'  distinct  papillate,  or  boMe- 
shaped  cysts,  which  contain  naked  spores,  capable  of  germination.*' 
So  that  altogether  we  have  five  different  forms  of  fungi,  all  of 
which  «re  but  stages  or  conditions  of  one  and  the  same  thing.  It  is 
very  probable,  that,  in  addition  to  these,  dperrnxOia  may  also  hoe- 
alter  be  discovered,  or  traced  to  some  already  known  Coniomjce- 
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toas  species.    From  this  example  it  will  be  readily  understood 

what  we  mean  when  writing  of  "  poly-  ^^ 

morpbic  ftingi." 

Haring  thus,  aa  it  were,  defined  our 

terms,  we  will  proceed  to  notice  two 

instances  of   apparent    polymorphism 

which  have  come  before  us.    We  say 

"  apparent "  advisedly,  because  in  the 

second  instance  only  suspicions  can  be 

predicated.     Some  two  or  three  years 

f^,  we  collected  a  quantity  of  dead 

box-leaves,  on  which    grew  a   mould 

named   by  Link,   Pmiciliiuia  rostrum. 

This  mould  has  a  roseate  tint,  and  oc- 

cars   in    patches  on  the  leaves ;    the 

threads  are  erect  and  branched  above, 

bearing    oblong,     somewhat     spindle- 
shaped,  spores.    When  collected  these 

leaves  were  examined,  and  nothing  was 

observed  or  noted  upon  them  except 

the  Fenicillium.    Aiter  some  time,  cer- 

taioly  between  two  and  three  years,  ■bi^'micn'LiScd;  s^ponLunoreiiiin 

during  which  the  box  remained  undis- 

tarbed,  circumstances  led  to  the  examination  again  of  one  or  two 
Fig.  7T.  of  the  leaves,  and  afterwards  of  the  greater 

namber  of  them,  and  the  patohes  of  Penicil- 
lium  were  fonnd  to  be  intermixed  with  an- 
other mould  of  a  higher  development  and  far 
different  character  (Fig.  77).  This  mould  or 
rather  Mucor,  for  it  belongs  to  the  Mucorini, 
consists  of  erect  branching  threads,  many  of 
the  branches  terminating  in  a  delicate,  glo- 
bose, glassy  head,  or  sporangium,  containing 
<  numerous  very  minute  snbglobose  sporidia. 
!  This  species  has  been  named  Mucor  hyallnus. 
I  The  habit  is  very  much  like  that  of  the  Peni- 
cillium,  but  without  any  roseate  tint.  It  is 
;;  almost  certain  that  the  Mucor  could  not  have 
been  present  when  the  Penicilliam  was  ex- 

tunined,  and  tbe  leaves  on  which  it  had  grown  were  enclosed  in  the 

iJtta.  HATDIULIST,  VOL.  V.  26 
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tin  box,  but  that  the  Mucor  afterwards  appeared  on  the  same 
leaves,  sometimes  fh)m  the  same  patches,  and  from  the  same  my- 
celium. The  great  difference  in  structure  of  the  two  species  lies 
in  the  fructification.  In  Penicillium,  of  which  fig.  76  is  a  good 
illustration,  the  spores  are  naked,  and  in  monUiform  threads, 
whilst  in  Mucor  the  spores  are  enclosed  within  globose  membra- 
nous heads  or  sporangia,  as  shown  in  fig.  77.  The  moulds,  or 
Mucedines  to  which  Penicillium  belongs,  are  included  in  one  of 
the  large  families  of  fhngi  termed  Hyphomycetea^  and  the  Mucors 
belong  to  another  family,  the  Phyaomycetea.  We  entertain  no 
doubt  whatever,  that  the  Mucor,  to  which  we  have  alluded  as 
growing  on  box-leaves,  intermixed  with  Penicillium  raaeumy  is  no 
other  than  the  higher  and  more  complete  form  of  that  species,  and 
that  the  Penicillium  is  only  its  conidiiferous  state.  The  presump- 
tion in  this  case  is  strong,  and  not  so  open  to  doubt  as  it  would 
be,  did  not  analogy  render  it  so  extremely  probable  that  andtt  is 
the  case,  apart  from  the  fact  of  both  forms  springing  fix>m  the 
same  mass  of  mycelium.  In  such  minute  and  delicate  structures 
it  is  very  difi^cult  to  manipulate  the  specimens  so  as  to  arrive  at 
positive  evidence.  If  a  filament  of  mycelium  could  be  isolated 
successfully,  and  a  fertile  thread,  bearing  the  fruit  of  both  forms, 
could  be  traced  from  the  same  individual  mycelium  thread. the 
evidence  would  be  conclusive.  In  default  of  such  conclusive  eyi- 
dence,  we  are  compelled  to  rest  with  the  assumption  until  fiirther 
researches  enable  us  to  record  the  assumption  as  fact. 

In  Lewis's  recent  '^  Report  on  Microscopic  Objects  found  in 
Cholera  Evacuations"  (Calcutta,  1870),  a  similar  instance  of  pre- 
sumed dimorphism  between  precisely  the  same  genera  is  thus  re- 
corded. ^^  On  a  preparation  preserved  in  a  moist  chamber,  on  the 
third  day  a  white  speck  was  seen  in  the  surface  consisting  of  in- 
numerable '  yeast '  cells  with  some  filaments,  branching  in  all  di- 
rections. On  the  fourth  day,  tufts  of  Penicillium  had  developed 
—  two  varieties,  P.  glaucum  and  P.  viride.  This  continued  until 
the  ninth  day,  when  a  few  of  the  filaments  springing  up  in  the 
midst  of  the  Penicillium  were  tipped  with  a  dew-drop  like  dilata- 
tion, excessively  delicate — a  mere  distended  pellicle.  In  some 
cases  they  seemed  to  be  derived  from  the  same  filament  as  others 
bearing  the  ordinary  branching  spores  of  Penicillium,  but  of  this 
I  could  not  be  positive.  This  kind  of  fructification  increased  rap- 
idly, and  on  the  fourteenth  day  sporea  had  undoubtedly  developed 
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within  the  pellicle,  just  as  had  been  observed  in  a  previous  culti- 
vation, precisely  similar  revolving  movements  being  also  mani- 
fested." Here  we  have  another  example  of  a  Mucor  developed 
fVom  a  Penicillium,  and  one  observation  strengthens  and  confirms 
the  other. 

Before  entering  upon  the  details  of  the  second  apparent  poly- 
morphism, it  may  be  as  well  to  give  some  particulars  of  the  cir- 
cumstances under  which  the  fhngi  appeared.  It  was  our  fortune  — 
good  fortune  as  far  as  this  investigation  is  concerned  —  to  have  a 
portion  of  wall  in  our  dwelling  persistently  damp  for  some  months ; 
it  was  close  to  a  cistern  that  became  leaky.  The  wall  was  papered 
with  "marbled"  paper,  and  varnished.  At  first  there  was  for 
some  time  —  perhaps  months — nothing  worthy  of  observation 
except  a  damp*wall ;  decidedly  damp,  discolored,  but  not  by  any 
means  mouldy.  At  length,  and  rather  suddenly,  patches  of  mould, 
sometimes  two  or  three  inches  in  diameter,  made  their  appearance. 
These  were  at  first  of  a  snowy  whiteness,  cottony,  and  dense.  Just 
like  large  tufts  of  cotton-wool,  of  considerable  expansion  but  of 
miniature  elevation.  They  projected  fi'om  the  paper  about  a  quar- 
ter of  an  inch.  In  the  course  of  a  few  weeks  the  color  of  the 
tufts  became  less  pure,  tinged  with  an  ochraceous  hue,  and  resem- 
bling wool  rather  than  cotton,  less  beautiful  to  the  eye  or  a  lens, 
and  more  entangled.  Soon  after  this,  darker  patches  made  their 
appearance,  smaller,  dark  olive,  and  mixed  with,  or  close  to,  the 
woolly  tufts ;  and  ultimately  similar  spots  of  a  dendritic  character 
either  succeeded  the  olive  patches,  or  were  independently  formed. 
Finally,  little  black  balls,  like  small  pinheads,  or  grains  of  gun- 
powder, were  found  scattered  about  the  damp  spots.  All  this 
mouldy  forest  was  more  than  six  months  under  constant  observa- 
tion, and,  during  this  period,  was  held  sacred  fi'om  the  disturbing 
Influences  of  the  housemaid's  broom,  being  consigned  to  the  mas- 
ter's care  with  little  compunction,  but  occasionally  it  became  the 
subject  of  remarks  not  altogether  flattering  either  to  the  wall  or 
the  moulds,  or  the  master  who  was  protector  and  patron  of  such  a 
wretched  mess. 

Curiosity  prompted  us  from  the  flrst  to  submit  the  mouldy  deni- 
zens of  the  wall  to  the  microscope,  and  this  curiosity  was  in- 
creased week  by  week,  on  finding  that  none  of  the  forms  found 
vegetating  on  nearly  two  square  yards  of  damp  wall  could  be 
recognized  as  agreeing  specifically  with  any  described  moulds  with 
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which  we  were  acquainted.  Here  was  a  problem  to  be  soLved  dd- 
ilei-  the  most  favorable  conditions,  a  forest  of  mould  indoors,  within 
a  few  yards  of  the  fireside,  growing  quite  n&tur&lly,  and  all  stnn- 
gera ;  could  they  all  be  related,  or  if  not,  why  should  all  of  them 
appear  on  that  wall  for  the  first  time?  Whence  could  these  new 
forma  proceed?  Were  they  a  new  creation?  Were  they  only 
other  conditions  of  very  common  things  ?  Certainly  here  was  ma- 
ng.  IS.  terial  for  much  reflection,  per- 

haps some  speculation.  Some 
of  the  pi-oblems  are  still  un* 
sol  red. 

The  cottony  tufts  of  white 
mould  which  were  the  Orst  to 
appear  had  an  abundant  my- 
celium, but  the  erect  l^treads 
which  sprung  fh>m  this  wert 
all  for  some  time  sterile  {Fig. 
78,  a) ;  they  were  slender,  very 
delicate,Jointed,  and  branched: 
so  interlaced  that  it  was  dif- 
ficult to  trace  the  tlireadf 
throughout  their  length,  or  to 
separate  them  trom  each  other. 
Fertile  threads  were  then  de- 
reloped  in  tufts  mixed  wiUi 
the  sterile  threads,  or  individ- 
ual fertile  threads  appeared 
amongst  the  sterile.  These  latr 
ft,ri?H™!jiw3T''.°i^irtioit'SrfctuiB°ih!??iI3'  t*'  were  rather  shorter  and 
•pteuies  ?«Miiii('ifH!'So™1''''ri!''»po™'dI-  stouter,  also  sparingly  brand)- 
'■*'"^'  ed,  but  beset  throughout  nearir 

their  whole  length  with  short,  patent,  alternate  (mostly)  brandt- 
lets.  The  branchlets  were  broadest  towards  the  apex,  so  as  to  be 
almost  cLavate,  and  the  extremity  was  beeet  with  two  or  three 
short  spicules  (Fig.  78.  b).  Each  spicule  was  surmounted  by  an 
obovate  spore  (Fig.  76,  d)  attached  to  t&e  spicule  by  its  smallest 
end  (Fig.  78,  c).  The  presence  of  fertile  threads  gave  the  pale 
ochraceous  tint  to  the  tufts  already  alluded  to.  This  tint  was  so 
slight  that  perhaps  it  would  have  passed  unnoticed  but  for  tlte 
proximity  of  the  snow-white  tufts  of  barren  threads.    The  fertile 
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flocci,  it  may  be  from  the  weight  of  the  spores,  were  decumbent, 
hence  the  fertile  tufts  were  not  much  elevated  above  the  surface  of 
the  matrix. 

This  is  a  most  interesting  mould  belonging  to  the  order  of  3fw- 
cedines^  but  it  seemed  to  agree  so  little  with  the  characters  of  any 
known  genus,  that,  on  distributing  specimens  last  year,  it  was 
placed  provisionally  in  a  new  genus  under  the  name  of  Clinotri- 
chum  lanosum;*  since  then,  with  the  advice  of  some  mj'cological 
friends,  it  has  been  referred  to  the  old  genus  Rhinotrichum,  as 
Bhinotrichum  lanosum.  Without  entering  here  upon  the  reasons 
which  led  to  this  course,  or  attempting  to  discuss  generic  and 
specific  distinctions,  it  is  sufficient  to  indicate  that  the  mould  in 
question  possessed  such  positive  characters,  and  was  so  different 
fh>m  all  recognized  forms,  that  it  not  only  had  claims  to  be  re- 
garded as  a  distinct  species,  but  it  still  remains  doubtful  whether 
it  should  not  constitute  the  type  of  a  new  genus. 

The  mould  above  described  having  become  established  for  a 
week  or  two,  small  blackish  spots  made  their  appearance  on  the 
paper,  sometimes  amongst  thin  patches  of  the  mould  and  some- 
times outside  them.  These  spots,  at  first  cloudy  and  indefinite, 
varied  in  size,  but  were  usually  less  than  a  quarter  of  an  inch  in 
diameter.  The  varnish  of  the  paper  was  afterwards  pushed  off 
in  little  translucent  flakes  or  scales,  an  erect  olivaceous  mould 
appeared,  and  the  patches  extended  to  nearly  an  inch  in  diameter, 
maintaining  an  almost  universal  circular  form. 

This  new  mould  sometimes  possessed  a  dirty  reddish  tint,  biit 
was  commonly  dark  olive.  There  could  be  no  mistake  about  the 
genus  to  which  this  mould  belonged ;  it  had  all  the  essential  char- 
acters of  Penicillium:  erect  jointed  threads,  branched  in  the 
upper  portion  in  a  fasciculate  manner,  and  bearing  long  beaded 
threads  of  spores,  which  formed  a  tassel-like  head,  at  the  apex  of 
each  fertile  thread  (Fig.  76).  For  the  benefit  of  the  mycologist, 
we  may  observe  that,  although  at  first  reminded  of  the  Penicillium 
alivaceum  of  Corda  by  the  color  of  this  species,  it  differs  in  the 
spores  being  oblong  (Fig.  76,  a),  instead  of  globose,  and  the  ram- 
ifications of  the  flocci  are  different.    Unable  again  to  find  a  de- 

*CLi!fOTRiCRiTM,  pen.  910V.  HyphaBma  creepiDg;  ftitile  flocci  septate,  deetimbent, 
slmptet  or  branched;  branchlets  alternate,  patent,  short,  bearing  at  their  tips  a  tdvr 
spores  attached  to  short  splcnles;  spores  simple.  Type,  Clinotrichum  lano8um.^ 
Cooke,  Fungi  BrU.  Bxm,  No.  856. 
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scribed  species  of  Penicillinnt  with  which  this  new  raonld  would 
^ree,  it  was  named  PeniciUium  chartarum. 

Almost  simnltnneoiisly,  or  but  shortly  after  the  perfection  of 
the  spores  of  the  PeniciUium,  other  and  very  similar  patches  i^>- 
peared,  distinguished  by  the  naked  eye  more  particularly  by  their 
dendritic  form  (Fig,  79,  e).  This  peculiarity  seemed  to  result 
from  the  dwarfed  habit  of  the  third  flingus,  since  the  varnish, 
though  cracked  and  raised,  was  not  cast  off,  but  remained  in  small 
angular  tV^raents,  giving  to  the  spots  their  dendritic  appear- 
ance, the  dark  spores  of  the  fhngus  protruding  through  the  fi»- 
p,    ^  sures.  This  same  moold 

was  also  found  in  many 
cases  growing  in  the 
same  spots  amongst 
PeniciUium  cltartantm, 
but  whether  from  the 
same  mycelium  could 
not  be  determined. 

The  distinguishing 
features  of  this  ftingas 
consist  in  an  extensive 
mycelium  of  deticste 
threads,  ttom  which 
arise  numerous  erect 
branches,  bearing  at 
the    apex   dark    brown 

Pnuu;  t.iBoremt  SporManiiiima/Urnaria  c.»iiwiM*d  opaOue  spOreS.  Some- 
of  Jj>;r<rfMii.fuinaft*nMrto,rtiowlBi:m7o*llnni^lliereot    timCB  the  branches   art 

■nmurto,  nuu»i  die,  mowin*  ita  biMt.  again  shortly  branched, 

but  in  the  majority  of  instances  are  single.  The  spores  are  sep- 
tate, sometimes  with  two,  three,  or  four  di^nsions,  many  of  tbem 
again  divided  by  cross  septa  in  the  longitudinal  direction  of  the 
spore,  so  as  to  give  a  muriform  appearance.  As  far  as  the  struct- 
ure and  appearance  of  the  spores  are  concerned,  they  are  very 
similar  to  those  of  Sporideamium  polj/morphum ;  consequeotly 
specimens  were  published  as  a  variety  of  that  species,  but  the  ac- 
curacy of  this  determination  is  open  to  very  grave  doubts.  The 
mycelium  and  erect  threads  are  much  too  highly  developed  for  a 
good  species  of  Sporidesmium,  and  certainly  so  for  the  species  t» 
which  they  were  referred,  so  that  in  the  "  Handbook  of  British 
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Fungi'*  it  is  named  Sporide^mium  altemaria^  for  reasons  here- 
after detailed  (Fig.  79,  d). 

Prenss  has  described,  in  ''  Storm's  Flora,"  a  species  of  Alterna- 
ria  in  which  the  spores  are  attached  end  to  end  in  a  beaded  man- 
ner, as  in  other  species  of  that  genus,  and  the  spores  themselves 
are  just  of  the  character  of  the  spores  of  our  Sporidesmium,  as 
will  be  seen  by  reference  to,  and  comparison  of.  Figs.  79,  a  and  h, 

Freuss's  Altemaria,  which  he  calls  A,  cftartorum,  was  also  devel- 
oped on  pi^r,  and  it  is  not  improbable  that  it  is  a  more  highly 
perfected  form  of  the  Sporidesmium  in  question.  This  view  is 
strengthened  by  the  appearance  of  freshly  collected  specimens  of 
the  Sporidesmium,  in  which,  as  seen  by  a  half-inch  objective, 
the  spores  seem  to  be  moniliform ;  but  if  so,  the  attachment  is 
so  slight  that  all  attempts  to  see  them  so  connected  when  sepa- 
rated from  the  matrix  have  failed.  On  one  occasion  a  very  imma- 
ture condition  of  the  Sporidesmium  was  examined,  containing 
simple  beaded  spores  (Fig.  79,  c),  connected  by  a  short  neck. 
There  is  therefore  some  foundation  for  believing  that  the  spores 
of  this  species  are'  at  first  hyaline,  simple,  and  connected  to- 
gether in  a  moniliform  manner  by  a  short  apiculus ;  but,  as  sub- 
sequent search  did  not  reveal  any  Ihrther  corroborative  evidence, 
it  can  only  be  considered  probable.  Finally,  Mr.  C.  E,  Broome, 
to  whom  specimens  of  the  Sporidesmium  were  submitted,  con- 
firmed the  observation  that,  when  seen  in  situ^  the  spores  seemed 
to  be  beaded. 

The  last  production  which  made  its  appearance  on  our  wall- 
paper  burst  through  the  varnish  as  little  black  spheres  like  grains 
of  gunpowder.  At  first  the  varnish  was  elevated  by  pressure  from 
beneath,  then  the  film  was  broken,  and  the  little  blackish  spheres 
appeared.  These  were,  in  the  majority  of  instances,  gr^arious, 
bat  occasionally  a  few  of  the  spheres  appeared  singly,  or  only  two 
or  three  together.  As  the  whole  surface  of  the  damp  paper  was 
covered  by  these  different  fhngi,  it  was  scarcely  possible  to  regard 
any  of  them  as  isolated,  or  to  declare  that  one  was  not  connected 
with  the  mycelium  of  the  others.  The  little  spheres,  when  the 
paper  was  torn  from  the  wall,  were  also  growing  from  the  under 
surface,  flattened  considerably  by  the  pressure.  We  shall  call  this 
species,  for  the  sake  of  distinction,  Sphasria  cydospora.  The 
spherical  bodies,  or  perithecia,  were  seated  on  a  plentiful  color- 
less mycelium.    The  walls  of  the  perithecia,  rather  more  carbona- 
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ceouB  than  membranBceous,  are  reticulated,  bringing  to  mind  the 
same  stnicture  in  Er;eipbe,  to  which  the  peritheota  bear  consida' 
able  resemblance.  The  ostiolom  is  bo  obscure  that  we  could  not 
be  satisfied  of  its  existence,  or  wbetlier  the  perithecia  are  mptnied 
when  mature.  It  is  rather  from  analogy  than  poutive  evidciioe 
that  the  name  of  Sphieria  is  given  (Fig.  80,  a).  The  interior  of 
the  perithecia  is  occupied  by  a  gelatinous  sobetance  oonaiatii^  of 
long  cylindrical  sacs  or  asci,  each  containing  eight  globose,  color- 
leas  sporidia  (Fig.  80,  b).  These  are  accompanied  by  slender 
branched  threads,  called  paraphyses,  supposed  to  be  abortive  asci. 
At  first,  and  for  some  time,  the  perithecia  contain  only  a  granniar 
mass,  at  length  mixed  with  paraphyses.  The  contents  of  the  &t- 
tile  asci  are  also  at  the  first  granular,  and 
finally  the  sporidia  are  perfected. 

We    have    now    described,   as    fhlly    as 
seemed  to  be  necessary,  the  four  forms  vt 
fhngi  which  vegetated  during  last  winter  and 
spring  on  our  damp  wall.    What  presump- 
tion have  we  that  they  belong  to  one  and 
the  same  fungus — direct  evidence  there  is 
none — or  should  they  be  regarded  each  as 
autonomous?    We  have  already  intimated 
the  difficulties  which  beset  all  attempts  to 
obtain  positive  evidence  in  sucli  cases.     Al- 
ready too  many  theories  have  been  based  on, 
o,periih«ioicof  sjiHie-    Or  supported  by,  supposed  results  fh>m  the 
MihllpvrE^'iuid'  ^n^    Cultivation  of  fhngi   spores.    Many  ridicu* 
""^"^  Ions  aesertioQB  have  been  made  by  those 

who  have  thus  exhibited  their  thorough  ignorance  of  even  generic 
distinctions,  to  say  nothing  of  more  complex  relations  in  mycol- 
o^c  science.  Still  we  are  by  no  means  pr^iared  to  doubt  that 
many  of  the  recorded  cases  of  polymorpMsm  will  'ultimately  be 
proved  to  be  fact,  and  that  many  more  will  yet  be  discovered. 
We  would  admit  that  it  is  possible  that  none  of  the  species,  now 
included  in  the  two  great  families  of  Coniom^cetea  and  Hyphomy- 
cetes  are  autonomous.  But,  because  it  is  possible,  it  by  no  meuis 
follows  that  we  are  prepared  to  condemn  them  by  wholesale,  (h-  to 
admit  that  there  is  at  present  any  evidence  for  donbting  the  auton- 
omy of  some  entire  genera.  In  the  present  condition  of  the 
study,  and  in  the  face  of  some  startling  facts,  it  is  important  thiU 
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all  obaervations  should  be  recorded  which  bear  upon  the  subject 
of  polymorphism,  whilst  great  care  ought  to  be  exercised  in  the 
declaration  of  positive  judgment. 

Beviewing  the  instances  of  association  above  recorded,  and  we 
should  prefer,  for  the  present,  calling  them  association  only,  the 
mind  naturally  reverts  to  other  and  similar  recorded  instances. 
Supposing  the  whole  of  the  four  forms  described  above  to  be  con- 
ditions of  Sphaeria  cydospora^  there  is  no  greater  faith  needed  to 
believe  it  true  than  in  the  case  of  Sphoeria  herbarum.  If  Mtemor 
ria  tenuis  is  really  a  condition  of  a  Sphseria,  why  not  AUemaria 
chartarum?  If  Altemaria  be  associated  with  Cladosporium,  why 
not  with  Penicillium  ?  Or  if  Sporidesmium  ^pochnunij  why  not  Spo- 
ridesmium  polymorphumf  And  as  for  Bhinotrichum  and  Penicil- 
lium, it  is  just  as  possible  for  these  to  be  polymorphic,  as  for 
Dactylinm,  Dendryphium  and  Yerticillium.  When  the  presump- 
tion is  confirmed  by  repetition,  and  more  positive  relations,  there 
can  be  no  doubt  of  a  much  more  ready  acceptance  of  their  poly- 
morphism than  there  WQuld  have  been  prior  to  the  investigations 
of  the  Messrs.  Tulasne  and  De  Bary. 

We  are  unable,  within  the  limits  prescribed  for  this  article  to 
explain  the  relations  which  subsist  between  such  ftingi  as  the 
"red-rust"  and  "mildew"  of  com,  ancf  the  barberry  "cluster- 
cups;"  or  between  the  "yellow  rust"  and  the  "black  brand"  of 
the  bramble  and  rose.  In  other  words,  the  polymorphism  of  the 
Uredines  and  their  allies.  This  is  less  to  be  regretted,  since 
there  has  not,  during  the  past  four  or  five  years,  been  any  impor- 
tant additions  to  our  knowledge  on  this  subject  and  what  had 
previously  been  discovered  and  illustrated  is  veiy  generally  known. 

If  we  are  asked  what  deductions  we  are  to  make  from  the  facts 
proved  and  the  presumptions  admitted,  but  not  proven,  we  may 
answer  briefly — that  the  tendency  of  recent  discoveries,  in  the 
relations  of  one  form  to  another  amongst  fiingi,  is  to  demonstrate 
that  reproduction  is  not  so  simple  a  process  in  these  low  condi- 
tions of  plant  life  as  had  hitherto  been  supposed.  "  This  it  is  and 
nothing  more. " 

At  one  time  the  word  "spore"  represented  the  only  recognized 
organ  associated  with  the  multiplication  of  fungi.  Male  organs 
or  fecundative  power  was  now  and  then  mysteriously  alluded  to, 
but  until  recently  all  reproduction  was  supposed  to  be  confined 
to  a  kind  of  germinative  bud  which  was  termed  a  spore.  Each 
fungus  was  held  to  be  perfect  in  itself,  and  reproduced  itself,  with 
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no  relation  to  any  other  individual,  by  this  means.  The  change  of 
opinion  amongst  mycologists  is  manifested,  as  much  as  anything, 
in  the  new  terms,  or  the  appropriation  of  terms  from  other  cryp- 
togams, now  in  vogue.  Conidia,  spermatia,  oospores,  zoospores, 
pycnidia,  protospores,  etc.,  all  relate  to  organs  but  recently  rec- 
ognized in  fungi.  And  however  much  we  may  qualify  the  fact, 
however  much  wo  may  doubt  the  evidence  in  special  cases,  we 
cannot  ignore  the  conclusion  that  reproduction  is  very  compli- 
cated, although  very  little  understood  in  these  extraor^naiy 
plants.  Whilst  admitting  that  the  Cladosporium  and  the  Maeroa- 
porium,  the  Altemaria,  bottle-shaped  cysts,  and  minute  sperma- 
tia are  all  so  intimately  related  with  a  certain  species  of  Sphseria, 
that  they  can  no  longer  be  regarded  as  plants  with  a  distinct  au- 
tonomy and  independent  existence,  we  are  unable  to  explain  the 
relations  which  one.bears  to  the  other,  or  by  what  means  each  ex- 
erts its  influence.  The  field  for  observation  and  research  is  a 
large  one  and  promises  a  rich  reward ;  all  that  is  required  is  ear- 
nest and  careful  workers,  in  which  this^  .of  all  European  coun- 
tries professing  to  be  scientific,  has  hitherto  been  most  lamentably 
deficient.  How  long  shall  such  a  reproach  continue? — JP6pvlaT 
Science  Review, 
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Iklakb  Fisheries. — The  Report  of  the  Massachusetts  Com- 
missioners *  contains  many  items  of  encouragement  for  those  who 
advocate  restocking  our  rivers  with  salmon,  trout,  shad,  alewives, 
bass,  etc.  Indeed  the  great  run  of  shad  in  the  Cpnnecticut  in  tiie 
spring  of  1870,  has  been  by  popular  voice  attributed  to  the  arti- 
ficial hatching  of  the  fish  in  that  river  in  1867, — undoubtedly 
aided,  however,  by  the  law  prohibiting  the  small  mesh  of  the  nets 
formerly  used,  which,  being  only  two  and  a  half  inches,  caught 
the  fish  of  one  and  two  years  of  age  and  of  course  at  once  dimin- 
ished the  catch  of  large  fish.  Under  the  new  regulation  a  mesh 
of  not  less  than  five  inches  is  allowed,  and  thus  only  the  fhll 

*Fifth  Anniial  Report  of  the  Commissioners  on  Inland  Fisheries.   8vo  pamph.   pp. 
77.    January,  1871.    State  Docnment. 
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grown  three  year  old  fish  can  be  caught  in  any  number.  The 
close  time  of  thirty-six  hours  (it  ought  to  be  forty-eight),  in  each 
week  will  give  these  fish  a  chance  to  spawn  up  the  river,  now  that 
the  fish  ways  are  open,  and  we  congratulate  our  Connecticut 
fishermen  on  the  good  days  that  are  before  them,  owing  to  the 
affection  of  "Green's  shad'*  (as  they  have  been  called,  as  Mr. 
Green  was  the  person  who  stocked  the  river  in  1867)  for  their 
place  of  birth. 

Many  thousand  young  fry  of  the  salmon,  St.  Croix  salmon, 
Sebago  salmon,  togue  and  common  trout  have  been  placed  in 
the  rivers  and  ponds  of  Massachusetts  and  adjoining  states  during 
the  past  year,  and  we  confidently  expect  to  live  to  see  good  salmon 
and  trout  again  abundant  in  our  waters. 

Much  of  the  present  report  is  taken  up  with  the  work  of  the 
Commissioners  in  bringing  the  owners  of  the  Holyoke  Water  Co. 
to  realize  the  fact  that  the  fishes  have  a  legal  as  well  as  natural 
right  to  a  free  passage  in  our  rivers,  and  the  Supreme  Court  hav- 
ing decided  in  favor  of  the  fishes  we  trust  that  this  case  will 
settle  all  opposition  to  fish  ways,  which,  as  the  commissioners 
state,  the  owners  of  dams  are  fast  discovering,  practically  take 
little  or  nothing  from  their  water  power. 

An  account  of  the  breeding  and  habits  of  the  Black  Bass  by 
the  late  Mr.  Tisdale  (which  we  reprinted  in  our  last  number),  and 
the  valuable  remarks  made  by  Capt.  Atwood,  the  veteran  fisherman 
and  Senator,  on  the  habits  and  modes  of  capture  of  our  sea  fishes, 
conclude  this  very  satisfactory  report. 

Mr.  Atkins  in  his  report  as  Commissioner  of  Fisheries  of  the 
State  of  Maine*  enters  very  fully  into  the  subject  of  fish  ways, 
and  in  a  most  practical  and  common  sense  manner  tells  us  what 
has  been  done,  and  still  better,  of  the  decided  success  of  all  the 
fish  ways  that  were  completed  in  time  for  the  fish  ascending  during 
the  season  of  1870.  From  this  report  it  can  no  longer  be  a  mat- 
ter of  doubt  but  that  properly  constructed  fish  ways  can  be  made 
at  no  very  great  cost,  which  not  only  will  fhmish  a  free  passage 
to  the  fish,  but  also  without  materially  injuring  the  water  power 
of  the  parties  owning  the  dams.  Now  that  these  points  are  secured 
practically,  we  shall  hear  but  little  about  the  ^^ theory"  regarding 
fish  ways.     Their  construction  on  eveiy  sabnon,  shad  and  alewlfe 

*  Fourth  Beport  of  the  CommiBsioner  of  Fisheries  of  the  State  of  MAine,  for  the  year 
1B70.   8yo  pamph.  pp.  06.   2  plates.    State  Document,  1870. 
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river  and  stream  in  the  country  is  now  only  a  matter  of  time,  for 
as  it  is  proved  that  their  constmction  is  now  simply  a  matter  of 
dollars  and  cents,  and  also  that  the  interest  received  by  the  comr 
munity  is  very  large  on  the  small  capital  required  to  be  invested, 
the  most  penurious  of  dam  owners  will  be  forced  by  public  senti- 
ment to  keep  the  fish  ways,  which  the  laws  oblige  them  to  build, 
in  good  repair. 

Mr.  Atkins  also  enters  into  the  question  of  ^^ close  time"  and 
shows  that  far  better  results  would  be  attained  by  giving  up  the 
close,  time  at  the  mouths  of  rivers  and  substituting  a  law  regulat- 
ing the  depth  of  seines  and  pounds,  thus  allowing  a  portion  of 
the  fishes  a  chance  to  escape  the  nets  and  ascend  the  river.  As 
it  is  impossible  to  enforce  the  present  law  without  breaking  op 
the  fisheries,  this  proposed  change  seems  to  us  a  very  wise  and 
practical  way  of  aiding  the  unjustly  treated  fishes  in  their  eternal 
*' struggle  for  existence." 

• 

An  appendix  to  the  Report  gives  an  account  of  the  fish  breeding 
establishment  of  the  Canadian  Government,  situated  on  Wilmof  8 
Creek  and  under  the  charge  of  Mr.  Samuel  Wilmot.  The  two 
plates  illustrating  the  various  plans  of  fish  ways  in  use  in  this 
country  and  in  Ireland,  will  be  found  of  much  practical  benefit  to 
persons  engaged  in  their  construction. 

Mr.  Robert  B.  Roosevelt,  who,  of  the  three  commissioners, 
seems  to  be  the  ^^  writing  man,"  assisted  by  Mr.  Seth  Green,  who 
is  preeminently  the  practical  ^'  fish  breeder"  of  the  United  States, 
has  given  an  interiesting  report  of  the  work  accomplished  by  the 
New  York  Commissioners  during  1870.  * 

Mr.  Green  was  sent  up  the  Hudson  in  May,  for  the  purpose  of 
obtaining  shad  spawn  for  stocking  the  riVer  above  the  Troy  dam, 
but  owing  to  there  being  no  ^^  close  time"  on  this  river,  and  the 
consequent  capture  of  about  all  the  shad  at  its  mouth,  Mr.  Green 
only  succeeded  in  obtaining  a  few  ripe  fish  (many  days  not  getting 
any,  and  the  best  day's  fishing  only  brought  him  twelve).  From 
what  he  did  get  he  hatched  out  and  put  in  the  river  about  two 
and  a  half  million  of  young  fiy,  or  *'  more  than  double  the  entire 
yearly  yield  of  shad  on  the  whole  river."  As  a  commentaiy  on 
the  condition  in  which  Mr.  Green  found  things  on  the  Hudson,  he 
simply  states  that  unless  a  weekly  close  time  of  one  or  two  days 

*Sepon  of  the  Commissionen  of  Fisheries  of  the  State  of  Mew  York,  for  the  jew 
ending  Deo.  81, 1870.   8to  pmmph.  pp.  8S.   State  Document.   1871. 
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is  enforced  a  net  might  as  well  be  stretched  entirely  across  the 
river  and  the  fishery  declared  extinct.  In  which  we  think  he  is 
about  right,  for  what  use  will  it  be  to  restock  the  rivers  unless 
we  have  laws  prohibiting  excessive  fishing,  either  by  allowing  the 
fish  an  unobstructed  passage  up  the  river  for  one  or  two  days  each 
week,  or  by  not  allowing  the  use  of  anything  smaller  than  five 
inch  mesh,  and  limiting  the  depth  of  all  set  nets,  as  proposed  by 
Mr.  Atkins. 

During  the  year  a  large  state  hatching  house  was  erected  at 
Caledonia  and  placed  under  the  charge  of  Messrs.  Oreen  and  Col- 
lins, who  very  successfhlly  carried  out  a  number  of  experiments 
and  hatched  a  large  number  of  fish  of  various  kinds.  The  at- 
tempt was  made  to  hatch  the  spawn  of  the  pike  perch  (Lucio* 
perca)  of  Lake  Ontario,  but  with  little  success,  owing  to  the  eggs 
being  surrounded  by  a  sticky  substance  and  adhering  so  firmly 
together  and  to  the  sides  of  the  pans  as  to  prevent  their  being 
detached  without  destroying  them.  By  constantly  stirring  the 
eggs  for  forty  minutes  after  impregnation,  Mr.  Green  succeeded 
in  hatching  a  few.  In  a  natural  state  he  thinks  the  eggs  are  scat- 
tered as  laid  and  adhere  singly  to  the  gravel,  etc. 

The  experiment  was  tried  of  impregnating  the  eggs  of  the  sal- 
mon trout  with  the  milt  of  the  white  fish,  and  the-  eggs  were 
hatched,  bringing  forth  hybrids  that  have  characters  of  both  par- 
ents, which,  at  the  time  of  writing  the  report,  were  thriving 
well.  These  fish  will  probably  grow  to  good  size,  and  may  prove 
a  very  acceptable  table  fish,  but  it  is  hardly  probable  that  they 
will  be  capable  of  continuing  the  race,  as  they  are  generic  and  not 
specific  hybrids. 

The  Commissioners  have  hit  upon  the  following  expedient  for 
obtaining  young  black  bass  and  several  other  (they  write  it  hun- 
dreds) species  of  fresh  water  fishes. 

^'  Although  no  means  of  hatching  black  bass  and  hundreds  of 
other  species  has  yet  been  discovered,  another  method  was  found 
for  reaching  substantially  the  same  end.  Every  year  large  num- 
bers of  various  kinds  of  bass  and  other  fresh  water  fish  pass  into 
various  State  canals,  either  when  they  are  very  young,  or  else  they 
spawn  there  and  raise  their  young,  which  attain  the  size  of  four  to 
six  inches  during  the  summer  and  by  the  fall,  when  the  canals 
have  to  be  drawn  off  preparatory  to  the  cold  weather. 

Heretofore,  when  the  latter  event  occurred,  the  larger  fish  were 
taken,  from  the  holes  and  indentations  in  the  bottom  by  the  fisher- 
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men,  with  their  nets,  and  sent  to  market,  while  the  smaller  try 
were  left  to  perish  on  the  shore,  or,  when  the  holes  dried  up,  to  be 
frozen  to  death  by  the  increasing  severity  of  the  winter. 

Instead  of  permitting  this  terrible  waste  of  valuable  material,  the 
commissioners  made  arrangements  for  saving  a  greater  part  of 
these  little  fish,  and  for  distributing  them  throughout  the  waters  of 
this  State,  whenever  they  are  needed  or  can  be  used  to  advantage. 
In  this  way  they  have  reached  what  bids  fair  to  be  an  inexhausti- 
ble supply  of  fish  that  have  heretofore  defied  the  breeders'  art." 

This  grand  supply  ground  has  been,  by  vote  of  the  Canal  Com- 
missioners, placed  entirely  at  the  disposal  of  the  Fish  Commis- 
sioners. 

The  Fish  Commissioners  have  also  received  authorit}"^  from  the 
Park  Commissioners  to  use  the  ponds  in  Central  Park  for  the  pur- 
pose of  experimenting  on  foreign  fresh  water  fishes  with  the  hope 
of  introducing  valuable  species  to  this  country.  With  this  end 
in  view  they  have  started  the  experiment  with  the  carp,  so 
extensively  used  for  food  in  Europe,  Mr.  Frank  Buckland,  the 
English  Fish  Commissioner,  having  promised  his  services.  Mr. 
Roosevelt's  letter  to  Mr.  Buckland,  however,  shows  that  the  New 
York  Commissioners  are  not  very  well  informed  as  to  American 
ichthyology,  as  the  following  extract  will  exhibit. 

"  The  carp  of  all  the  eastern  waters  of  America  is  a  small,  com- 
paratively worthless  fish,  while  the  western  carp  is  little  known, 
its  habitat  not  being  even  established,  and  it  has  never  been  de- 
scribed scientifically.  In  fact,  if  I  had  not  seen  it  personally,  I 
might  almost  doubt  its  existence.  The  European  fish,  on  the  con- 
trary, is  a  large,  fine  fish,  as  we  are  informed,  and  will  probably 
bear  transportation  as  easily  as  the  gold  fish,  which,  as  you  know, 
is  a  similar  species." 

Perhaps  in  the  next  report  we  shall  be  informed  what  species  cff 
fishes  are  intended  under  the  names  of  the  carp  of  all  the  easiem 
vxiters,  and  the  little  known  western  carp  that  has  never  been  de- 
scribed scientificaUy  I  As  there  are  no  species  of  the  true  carp 
genera  {Cyprinus*  and  Carolina)  indigenous  to  North  America, 

*  There  are  two  distinct  species  of  fishes  known  as  "Carp ''in  Earope.  The  true 
carp,  Cyprinua  carpio  Linn.,  which  is  a  native  of  Asia  and  was  introduced  to  Eorope, 
has  always  been  kept -in  a  more  or  less  domesticated  condition,  prodaelnff  seyeral  Tsri- 
eties  and  hybrids.  This  is  the  carp,  or  Cyprinns,  of  the  early  writers.  The  other  spe- 
cies is  the  Caraatius  vulgariSt  the  Cfyprinu$  caratHut  of  Linnieas.  Tliis  species  is 
called  the  "  Crucian  "  or  Crucian  Carp,  etc.,  and  is  a  natire  of  temperate  Europe  and 
Asia,  and  very  extensively  domesticated  and  employed  fbr  food.  Its  close  ally  is  the 
Gold  fish  or  Golden  carp,  Canusius  attraius,  which  has  been  introduced  ih>m  Cblaa 
and  domesticated  in  all  civilized  countries. 
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and  as  the  Western  fishes  asually  called  carp  belong  to  the  sucker 
family  and  are  pretty  well  known  to  ichthyologists,  we  are  some- 
what sorprised  at  the  broad  statement  made  by  Mr.  Roosevelt  to 
the  contrary.  Then  the  Commissioners  seem  to  be  quite  neglect- 
ful in  not  looking  up  the  stock  of  carp  which,  according  to  a  letter 
published  in  DeKay's  "  Fishes  of  New  York"  (p.  189),  were  in- 
troduced in  1831  and  '32  by  Henry  Robinson,  Esq.,  of  Newburgh, 
Orange  Co.,  N.  Y.  Mr.  Robinson  states  that  he  put  some  six  or 
seven  dozen  carp,  which  he  brought  from  France,  into  his  ponds,  and 
that  '^  they  increased  to  a  superior  degree  "  and  (in  1841)  he  had 
'^  more  than  sufficient  for  family  use."  It  is  hardly  possible  that 
the  Robinson  fish  could  have  become  exterminated,  as  they  seem 
to  have  thrived  well,  and  Mr.  Robinson  also  states  in  his  letter 
that  ^^For  the  last  four  years  past,  I  have  put  from  one  to  two  * 
dozen  carp  every  spring  in  the  Hudson  river  near  my  residence. 
They  have  increased  so  much  that  our  fishermen  frequently  take 
them  in  their  nets.  They  are  larger  than  those  in  my  ponds." 
In  "Frank  Forester's  Fish  and  Fishing"  (1851)  p.  166  an  ac- 
count of  these  carp  is  given,  and  mention  made  of  a  law  of  the 
state  protecting  them  for  five  years,  etc.  This  is  certainly  a 
matter  worth  looking  into  by  the  State  Commissioners. 

The  Report  closes  with  several  characteristic  letters  from  Mr. 
Green. 

The  Mat  Flies.* — This  elaborate  work  is  of  use  to  entomol- 
ogists generally  as  it  gives  a  list,  with  brief  descriptions,  of  many 
foreign  species,  and  hence  will  be  of  much  use  in  America.  It 
will  evidently  prove,  when  completed,  to  be  the  standard  work  on 
this  interesting  family,  and  with  its  excellent  plates,  full  synonomy 
and  many  critical  notes,  is  a  great  step  in  advance  of  any  paper 
yet  published  on  this  group.  The  author  finds  that  the  study  of 
alcoholic  specimens  is  absolutely  necessary  for  characterizing  the 
species,  as  the  bodies  shrivel  in  drying.  We  hope  the  students  of 
other  groups  of  delicate-bodied  insects  will  follow  Mr.  Eaton's  ex- 
cellent example,  and  that  insects  preserved  in  alcohol  will  be 
found  in  all  our  entomological  collections. 

The  number  of  described  recent  species  of  this  family  is  about 
one  hundred  and  seventy-eight,  of  which  fifty-three  are  found  in 

*  A  Monograph  on  the  Ephemeridre.  By  the  Rev.  A.  E.  Eaton.  Fart  I.  The  No- 
menelature  of  the  Ephemeridse.  (From  the  Transactions  of  the  Entomological  Society 
of  London,  1871.)   8to.  pp.  164,  with  six  plates. 
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• 

the  United  States  and  British  North  America.  There  are  Uiree 
fossil  species  determinable,  the  oldest  being  fh>m  the  Oolite  forma- 
tion at  Solenhofen.  The  author  gives  a  list  of  species  of  fossil  in- 
sects which  have  been  at  various  times  and  by  different  observers 
referred  to  this  family.  They  are  from  formations  older  than  the 
Tertiary,  mostly  the  Carboniferous.  Among  them  are  the  sl^ange 
forms  described  as  Dictyoneura,  Eugereon,  Miamia,  Hemeristia, 
Haphlophlebium,  f latephemera,  Homothetus,  Xenoneura,  Gerephe- 
mera  and  Lithentomum.  He  says  that  ^'  Platephemera  and  Homo- 
thetus may  possibly  be  of  the  Ephemeridse,  but  there  is  nothing  in 
the  figures  to  make  this  certain,  and  there  is  no  reason  for  consid- 
ering that  Xenoneura  belongs  to  this  family."  He  then  re- 
marks :  — 

^'Falseontologists  have  adopted  a  ridiculous  coiu*se  with  regard 
to  some  insect  fossils.  Whenever  an  obscure  fragment  of  a  well- 
reticulated  insect's  wing  is  found  in  a  rock,  a  genus  is  strai^htwaj 
set  up,  and  the  fossil  named  as  a  new  species.  The  species  is  then 
referred  to  the  Ephemeridae,  and  is  immediately  pronounced  to  be  a 
synthetic  type  of  insects,  at  present  distantly  related  to  one 
another  in  organization.  This  enunciation  of  synthetic  types  is 
often  nothing  less  than  a  resort  to  random  conjecture  respecting 
the  affinities  of  animals  which  the  writer  is  at  a  loss  to  classify. 
An  insect  allied  to  the  Ephemerid^  which  chirped  like  a  Locust 
(such  as  Xenoneura  is  imagined  to  have  been)  is  a  tolerable 
sample  of  these  synthetic  t3rpe8.  When  a  fossil  comprises  only  a 
fragment,  or  even  a  complete  wing  of  an  Ephemerid,  it  is  hardly 
possible  to  determine  the  genus^  and  impossible  to  assert  the 
species.  The  utmost  that  can  be  learned  from  such  a  specimen  is 
tiie  approximate  relations  of  the  insect.  Neuration  by  itself  is 
not  sufficient  to  define  the  species  or  even  the  genera  of  recent 
Ephemeridfe. 

This  criticism  on  the  labors  of  palaeontologists  seems  to  us, 
considering  the-  great  difficulties  of  the  subject  they  have  to  deal 
with,  scarcely  fair,  though  perhaps  in  part  deserved.  That  syn- 
thetic, or  comprehensive,  or  generalized  types  exist  among  the  ver- 
tebrates, as  for  instance  the  Archseopteryx,  the  pterodactyles,  tiie 
palseozoic  fishes ;  and  others  among  the  radiates  and  molluscs,  oar 
critic  would  not  probably  deny.  And  among  the  palaeozoic  insects, 
genera  such  as  Eugereon,  Dictyoneura,  and  Palephemera,  are  not 
considered  as  generalized  types  simply  as  a  device  of  the  puzzled 
and  distracted  entomologist  for  a  means  of  escape  fh>m  coming  to 
any  decision.    These  ^'  random  conjectures"  are,  if  such,  due  to  the 
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singalarly  comprehensiye  character  of  many  of  the  fossil  remains 
of  Carboniferous  an  A  Devonian  times ;  and  it  is  by 'the  study  of 
these  Ari^ments  of  wings  that  we  are  gradually  coming  to  a  better 
knowledge  of  the  links  uniting  the  families  of  the  Neuroptera  (in 
the  Linnflean  sense)  and  that  the  great  differences  in  opinion  be- 
tween entomologists  regarding  the  classification  and  position  in  na- 
ture of  the  Orthoptera  and  Neuroptera  are  to  be  settled.  We 
would  inquire  what  would  recent  zoology  be  without  the  "  obscure 
fragments"  left  us  of  Palaeozoic  life?  The  inference  forced  upon 
us  from  their  study  is  that  the  earlier  forms  of  life  were  more  gene- 
ralized than  now,  and  thus,  in  all  probability,  were  the  primitive 
stock  or  ancestral  forms,  which  have  been  by  evolution  differ- 
entiated into  the  forms  now  living. 

We  would  inquire  also  whether  one  is  not  safe,  or  whether  it 
would  not  be  safer  in  practice,  to  consider  a  fragment  of  a  Par 
Iseozoic,  or  earlier  Mesozoic  insect's  wing  as  belonging  to  a  dif- 
ferent species  or  genus  from  any  now  living,  if  the  fragment  does 
actually  differ  from  corresponding  portions  of  any  living  species 
with  which  it  may  be  compared  ? 

We  quote  the  following  useful  remarks  on  the  preservation 
of  these  insects  for  study.  '^In  drying,  the  color  and  form  of 
Ephemeridse  soon  change.  Color  is  of  little  importance,  even  in 
fresh  examples ;  but  form  is  necessary  to  the  distinguishing  of  the 
species.  They  are,  therefore,  best  preserved  in  a  liquid.  It  is 
sufScient  for  ordinary  purposes  to  dip  the  freshly  killed  specimen 
into  dilute  spirits,  and  then  transfer  it  to  a  tube,  or  homoeopathic 
globule  bottle,  partly  filled  with  water.  Next,  Price's  glycerine  i6 
added  to  the  water — one  or  two  drops  a  day — until  the  bottle 
is  gradually  filled.  A  small  drop  of  acetic  acid  may  be  added 
finally,  to  prevent  the  gro?rth  of  mould.  The  name  of  the  species 
may  be  written  on  the  disk  of  the  cork,  the  date  and  locality  of 
capture  round  its  side.  Hind-wings  of  the  species  of  Baetis  and 
Centroptilum  should  be  mounted  on  slips  of  grass,  for  microscopi- 
cal examination.  Pinned  specimens  are  often  difftcult  to  deter- 
mine, in  consequence  of  their  shrinking ;  to  card  them  is  to  render 
them  fit  for  nothing." 

Why  does  our  author  always  call  the  larva  a  '^ nymph?"  Does 
not  Ihis  term  apply  to  the  pupa  alone  ?  The  remarks  on  the  princi- 
pal points  to  be  studied  in  the  young  and  adult  of  these  insects 
are  capital. 
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Akrangement  of  the  Families  of  Mollusks.*  —  This  list  of 
the  families,  orders  and  classes  of  moUasks,^^  prepared  at  the  re^ 
qaest  of  the  Smithsonian  Institution,  for  the  purpose  of  faeili> 
tating  the  arrangement  and  classification  of  the  mollusks  and 
shells  of  the  National  Museum"  is  an  exceedingly  useful  one,  and 
every  conchologist  will  find  it  indispensable  in  arranging  his  spec* 
imens.  Dr.  Gill  states  in  the  introduction,  that  '^  it  must  be 
considered  simply  as  a  provisional  list,  embracing  the  results 
of  the  most  recent  and  approved  researches  into  the  systematic 
relations  and  anatomy  of  those  animals,  but  from  which,  innova- 
tions and  peculiar  views,  affecting  materially  the  classification, 
have  been  excluded." 

Those  who  have  attempted  the  compilation  even  of  a  list  of 
the  groups  of  a  class  or  higher  division,  know  well  enough  the 
difficulties  attending  its  preparation,  and  our  author  has  not  at- 
tempted it  without  giving  the  result  of  researches  covering  a  num- 
ber of  years.  He  is  assisted  in  some  groups  by  Mr.  Dall.  Dr. 
Gill  admits  the  division  of  the  mollusks  into  two  primary  groups, 
the  Mollusca  vera  and  MoUuscoidea,  the  latter  embracing  the 
Brachiopoda  and  Polyzoa. 

Now  that  several  continental  zoologists,  among  them  Leuckart 
and  Gegenbaur,  have  placed  the  Polyzoa  among  the  worms,  and 
Prof.  Morse  has  considered  the  Brachiopods  as  a  division  of  Anne- 
lids, a  change  alluded  to  by  Dr.  Gill,  the  time  may  come  when 
these  two  classes  will  not  be  mentioned  in  conchological  woiks. 

But  as  it  will  be  long  before  such  revolutionary  views,  should 
they  prove  correct,  will  be  adopted,  it  is  most  expedient  in  such 
an  arrangement  as  this  to  let  them  go  under  the  provisional  name 
of  MoUuscoidea. 

Malacologists  will  be  interested  in  the  remarks  on  the  difiTerent 
groups,  the  classes,  orders,  etc.,  containing  as  they  do  many  valu- 
able suggestions  as  to  the  general  classification  of  the  snbking- 
dom.  We  trust  that  similar  lists  will  be  prepared  by  specialists  in 
other  departments,  and  published  by  the  Smithsonian  Institution. 

Asymmetry  in  iNSEcrs.f — While  many  of  the  molluscs  are  fair 
examples  of  asymmetrical  animals,  as  seen  in  the  shells  as  well  as 

*  Arrangement  of  the  Families  of  Mollusks.  By  Theodore  Gill.  M.  D.  Smithsonian 
Miscellaneous  Collections.    227.    Washington,  D.  0.    Feb.  8, 1871.    Svo.    pp.  65. 

t  On  Asymmetry  in  the  Appendages  of  Hexapod  Insects.  By  S.  H.  Scndder  and  E. 
Burgess.  (From  the  Proceedings  of  the  Boston  Society  of  Natural  Hiatoiy.)  1871. 
870)  pp.  24,  with  a  plate. 
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the  bodies  of  these  animals,  and  while  in  most  of  the  radiates  it  is 
difficult  to  detect  any  line  dividing  their  body  into  halves,  the 
insects,  and  indeed  all  the  articulates,  are  as  a  rule  symmetrical, 
one-half  of  the  body,  together  with  its  appendages,  exactly  repeat- 
ing the  opposite.  As  our  authors  remark,  however,  some  of  the 
Crustacea  are  asymmetrically  developed,  and  they  give  as  exam- 
ples, the  entire  body  of  Bopyrus  and  Peltogaster,  low  parasitic 
forms,  and  the  claws  of  many  Decapods,  such  as  the  lobster  and 
many  species  of  shrimps.     They  further  remark :  — 

"We  arc  not  aware  that  any  cases  of  asymmetry  have  been 
recorded  among  the  worms  ;  and  certainly  very  few  among  insects  ; 
there  are  occasionally  slight  differences  in  the  right  and  left  man- 
dibles of  some  mandibulates  [such  as  beetles],  and  Coccus  has 
recently  been  referred  to  by  Gerstaecker  as  an  example  of  asym- 
metry, without  further  specification ;  we  have  been  unable  to  dis- 
cover to  what  he  refers.  Loew,  also,  in  the  first  of  his  monographs 
of  the  North  American  Diptera,  states  that  the  hypopygiuni  (Jhe 
external  genital  armature)  of  the  males  of  Syrphidse  and  Pipun- 
culidfie  is  unsymmetrical." 

A  figure  of  this  organ,  belonging  to  a  species  of  fly,  Phora,  is 
given  in  illustration,  with  the  left  clasp  very  much  stouter  and 
somewhat  longer  than  the  right  one. 

In  studying  the  external  genital  organs  of  the  males  of  Nisoni- 
ades,  a  genus  of  butterflies  belonging  to  the  skippers,  a  most 
remarkable  asymmetry  was  detected  between  the  opposite  clasps 
of  the  same  individual.  This  is  found  more  or  less  marked  in  all 
the  species  yet  known,  the  left  clasp  "with  some  minor  excep- 
tions," being  always  more  highly  developed  than  the  right. 

It  is  difficult  to  account  for  this  asymmetry.  The  males  are 
much  more  numerous  than  the  other  sex,  and  the  authors  are  in- 
clined to  think  that  "the  excessive  development  of  these  parts  in 
the  male,  is  in  correlation  with  their  superior  numbers,  ensuring 
beyond  doubt,  the  impregnation  of  every  female ;  we  do  not,  how- 
ever, see  how  asymmetry  gives  any  superior  advantage."  A  de- 
scription of  these  parts  in  the  difierent  species  follows,  and  eleven 
new  species  are  described.  It  is  a  pity  that  other  than  these 
secondary  sexual  characters  were  not  added  for  the  better  discrim- 
ination of  the  species  of  so  large  and  difficult  a  genus — but  fur- 
ther descriptions  of  the  new  forms  are  probably  reserved  for 
another  occasion. 
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Recobd  of  Ahebicak  Entomology  for  1870.* — ^This  useftil 
index  to  our  entomological  literature  published  during  the  year 
1870,  forms  a  much  thinner  pamphlet  than  its  predecessors.  We 
are  not,  however,  to  infer  from  this  that  entomology  is  on  the 
decline  in  this  country,  as  we  must  expect  some  variation  from 
year  to  year  in  the  degree  of  attention  to  this  study.  The  num- 
ber of  entomologists  who  have  published  articles  of  varying  length 
is  thirty-five,  while  three  hundred  and  one  new  species  of  insects 
have  been  described  in  American  journals  during  the  year.  We 
hope  entomologists  will  continue  as  before  to  give  this  enterprise 
a  cordial  support,  as  the  ^'  Record"  is  by  no  means  self  supporting. 
Public  libraries  should  have  these  annual  records,  as  they  are 
valuable  for  reference  and  relate  to  a  large  and  growing  depart- 
ment of  zoology. 

New  Orntthological  Works. — A  new  edition,  the  fourth,  of 
"  Yatrell's  History  of  British  Birds,"  is  now  in  course  of  pubU- 
eation  by  Van  Voorst,  under  the  editorship  of  Prof.  Alfred  New- 
ton, the  well  known  ornithologist,  and  Professor  of  Zoology  in  the 
University  of  Cambridge.  The  work  is  issued  in  monthly  parts 
of  eighty  pages  each,  at  2^  6d  a  part.  It  is  expected  that  twenty- 
five  parts  will  complete  the  work,  which  will  be  comprised  in  three 
octavo  volumes  containing  nearly  six  hundred  illustrations.  Tbt 
names  used  by  Yarrell  in  the  former  editions  will  be  retained,  but 
at  the  same  time  the  nomenclature  will  be  brought  up  to  the  pres- 
ent requirements  of  ornithological  science,  and  all  birds  that  have 
been  found  to  be  inhabitants  of  the  British  Isles  since  the  time  of 
Yarrell  will  be  given. 

A  much  larger  and  more  pretentious  work  is  the  ''  History  of 
the  Birds  of  Europe,  including  all  the  species  inhabiting  the  West- 
em  Palaearctic  region,"  by  R.  B.  Sharpe  and  H.  E.  Dresser. 

This  work,  of  which  two  parts  are  now  ready  for  delivery,  is  to 
be  issued  in  monthly  parts  of  quarto  size  with  colored  plates. 
All  the  birds  of  Europe,  amounting  to  about  six  hundred  species, 
will  be  figured  in  their  different  stages  of  plumage,  a  plate  being 
devoted  to  each  species.  Each  annual  volume  will  contain  one 
hundred  plates,  with  fhll  descriptions  of  the  species  and  remains 
on  the  habits,  geographical  distribution,  synonymy,  etc. 

The  unrivalled  facilities  at  the  command  of  the  authors,  and  the 

*PabliBhed  by  the  Katuralists'  Agency,  1871.    8to.  pp.  27.   Price  SO  cenu.    TIm 
Records  for  1868|  '60  and  '70  for  $1. 60. 
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assistance  gaaranteed  them  by  all  the  leading  ornithologists  of 
Europe,  with  the  support  of  a  good  list  of  subscribers,  will  make 
the  work  a  decided  success  in  every  way.  Both  the  authors  are 
well  known  as  practical  field  naturalists,  and  the  successful  man- 
ner in  which  Mr.  Sharpe  has  just  completed  his  "  Monograph  of 
the  Kingfishers"  is  sufQcient  evidence  that  the  work  will  be  carried 
through  the  press  in  the  best  manner  possible. 

As  the  work  will  hardly  be  accessible  for  the  private  libraries 
of  most  of  the. ornithologists  of  our  country,  owing  to  its  necessa- 
rily  high  cost,  it  should  have  a  place  in  all  our  large  libraries, 
where  those  who  cannot  afford  to  own  the  work,  can  at  least  have 
a  chance  of  consulting  its  pages :  and  as  many  of  our  birds  are 
identical  with  those  of  Europe,  and  many  others  very  closely  al- 
lied, it  will  become  the  duty  of  every  one  engaged  in  the  study  of 
birds  to  consult  this  splendid  monograph.  The  work  is  published 
by  the  authors,  by  special  permission,  at  the  office  of  the  Zoologi- 
cal Society  of  London,  where  we  should  be  pleased  to  forward  the 
names  of  subscribers. 

Economic  Entomology  in  Massachusetis.* — This  first  report 
on  the  injurious  and  beneficial  insects  of  Massachusetts  opens 
with  some  general  remarks  on  the  losses  sustained  by  insects.  In 
this  country  alone  they  are  estimated  at  not  far  fix)m  five  hundred 

Fig.  81. 


1 


Fig.  82. 


Drepanodes  Juniperaria. 


Laira  of  CaMdiutn  amoenum, 

million  dollars  annually,  of  which  amount,  at  least  one-tenth,  or 
fifty  millions,  could  probably  be  saved  by  human  exertions,  were 


*Firat  Annual  Report  on  tbo  Injurious  and  Benefloial  Insects  of  Massachusetts.  By 
A.  S.  Packard,  jr.,  M.  D.  Entomologist  to  the  State  Board  of  Agriculture.  Boston, 
1871.  8to.  pp.  31.  Extracted  from  the  Annual  Report  of  the  Secretary  of  the  Mass. 
Board  of  Agriculture,  from  which  the  illustrations  here  used  were  taken. 
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&rmers  made  better  acquaioted  with  the  habits  of  insects  and  the 

best  means  of  combating  them. 

Fig.  fa.  Then  follows  an  account  of  the  Enro- 

pean  saw-fly  {Xematus  vejttricoaus,  fig. 
88,  larva,  a,  enlarged;  89,  o,  male;  6, 
female)  doing  bo  much  damage  in  the 
state.  It  is  stated  that  June  29th  the 
'  worms  of  the  second  brood  were  spinning 
their  cocoons.  It  might  be  added  that 
in  the  first  and  second  weeks  of  August 
the  worms  were  still  on  the  bushes  in 
Salem,  and  the  females  of  the  second 
brood  were  laying  e^s  for  a  third  brood 
of  worms.  This  destructive  saw-fly  is 
now  pretty  well  distributed  over  New 
England.       At  Fig.M. 

Orono,  Maine, 
early  in  July 
tijey  were  Tery 
destructive,  and 
had  been  so  the 


If  Drtpanodet 


year     previous. 

Another  very 
destructive  insect,  the  Rape  caterpillar, 
Pieris  rapte,  (Fig.  86,  male ;  87,  female ; 


rig.  as. 


,  larva,  b,  chrj'salis) 
which  annually  does  two  coii»rBiiceui«riii. 

hundred  and  fifty  thousand  dollars  worth  of  dam 
age  to  the  cabbage  crop  about  Qnebec  alone.  Is 
now  abundantly  distributed  over  New  England, 
and  southward  as  far  as  New  Jersey.  During 
the  last  two  years  it  has  been  common  at  Orono, 
Maine. 

A  new  insect  is  described  as  infesting  the 
limbs  of  the  api)le  tree.  It  is  the  Leiopus  fcuxtvt 
of  Say  (fig.  91).  The  larva  can  scarcely  be  dis- 
tinguished from  that  of  a  species  infesting  the 
prickly  ash,  the  Z.  xanlhoxyli  Shimer  (Fig.  9i 
90  a,  lana,  b  upper,  and  c  under  side  of  the  head.)  A  somewhat 
similar  borer  which  injures  the  grape  vine  is  noticed.    This  is 


R>p«  BntUrflr,  mile. 


Bapc  BntUrllT,  ftmale. 


Lura  of  Curr«n[  Saw  Flf, 


LarrB  ot  nitphonu  Mintalul, 


KATUBAL   HISTOHT  UlSCELLANY.  i27 

the  CaUidium  ammum  Say  (flg.  98).    Its  larva  is  repreaented  by 
figure  81,  6,  upper,  c,  under  side  of  the  head. 

One  of  the  most  wonderful  cases  of  mimicry  is  that  of  a  new 
span  worm  Drepanodea  juniperaria  Pack.  (fig.  82 ;  88,  larva  and 
chrysalis)  which  can  with  difficulty  be  distinguished  from  the  twigs 
of  the  juniper  tree  on  which  it  feeds. 

The  cedar  also  has  been  found  to  be  infested  by  a  small  Tinean, 
closely  allied  to  the  Apple  Bucculatrix.  This  is  described  as  the 
B.  (Aut'eUa  (fig.  84,  entailed;  a,  cocoon,  nat.  size).  The  trans- 
formations of  Telepkorus 
Mineatus  Say  (fig.  96; 
■  larva,  enlarged,  and  ad- 
joining fig.  97  showing  a, 
upper,  and  b,  under  side 
of  the  head)  are  also  de- 
scribed. The  larva  was 
identified  by  Mr.  P.  S. 
Sprague,  who  found  it 
under  stones  in  spring, 
where  it  changes  to  a 
pupa,  and  early  in  May 
becomes  a  beetle,  when 
it  eats  the  leaves' of  the 
birch. 

Among  beneficial  insects  are  mentioned  the  ground  beetle,  Ga- 
lerita  Janus  Fabr.  (fig.  95)  whose  singular  larva  (fig.  94,  a,  upper, 
b,  under,  side  of  the  head),  was  discovered  by  Mr.  J.  H.  Emerton 
under  stones  early  in  July.  The  lan-se  of  two  dragon  flies,  Cor- 
dvlia  UUeraUa  (fig.  93)  and  a  species  of  Didymops?  (flg.  99)  are 
also  noticed. 
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BOTANY. 

The  Nohber  ok.  Plants  and  Animals. — The  days  of  a  Sys- 

tema  Nature,  or  single  work  containing  a  synopsis  of  the  genera 

and  species  of  organized  beings,  are  long  since  passed  away. 
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Even  a  Species  Plantarum,  now  that  their  number  at  the  lowest 
estimate  exceeds  one  hundred  thousand,  has  become  almost  hope- 
less. The  last  attempt,  De  Candolle*s  Prodromus,  has  been  nearly 
forty  years  in  progress,  the  first  portion  has  become  quite  oat  of 
date,  and  all  we  can  hope  for  is  that  it  may  be  shortly  completed 
for  one  of  the  three  great  classes  of  plants.  Animals  might  hare 
been  more  manageable  were  it  not  for  the  insects.  Mammalia  esti- 
mated at  between  two  and  three  thousand  living  species,  birds  at 
about  ten  thousand,'  reptiles  and  amphibia  under  two  thousand, 
fishes  at  about  ten  thousand,  Crustacea  and  arachnida  rather  above 
ten  thousand,  malacozoa  about  twenty  thousand,  vermes,  actinozoa, 
and  araorphozoa  under  six  thousand,  would  each  by  themselves  not 
impose  too  heavy  a  tax  on  the  naturalist  experienced  in  that 
special  branch  who  should  undertake  a  scientific  classification  and 
diagnosis  of  all  known  species.  In  one  important  branch,  indeed, 
the  fishes,  this  work  has  been  most  satisfactorily  carried  out  in  Dr. 
Giinther's  admirable  Genera  and  Species  of  all  known  fishes  pub- 
lished under  the  misleading  title  of  '^  Catalogue  of  the  Fishes  in 
the  British  Museum,"  and  recently  completed  by  the  issue  of  the 
eighth  volume.  The  sound  philosophical  views  expressed  in  his 
preface  to  that  volume  (which,  by  some  strange  inversion,  bears  a 
signature  not  his  own)  can  be  appreciated  by  us  all,  and  zoologists 
are  all  agreed  as  to  the  care  with  which  they  have  been  worked 
out  in  the  text.  Insects  are,  however,  the  great  stumbling-block 
of  zoologists.  The  number  of  described  species  is  estimated  by 
Gerstaecker  at  above  one  hundred  and  sixty  thousand,  viz. :  Co- 
leoptera,  ninety  thousand;  Hymenoptera,  twenty-five  thousand; 
Diptera,  twenty-four  thousand  ;  Lepidoptera,  twenty-two  to  twen- 
ty-four thousand.  Mr.  Bates  thinks  that,  for  the  Coleoptera  at 
least,  this  estimate  is  too  high  by  one-third,  but  even  with  that 
deduction  the  number  would  exceed  that  of  plants,  and  it  is  prob- 
able that  the  number  of  as  yet  undiscovered  species  in  proportion 
to  that  of  the  described  ones  is  far  gi*eatcr  in  the  case  of  insects 
than  of  plants.  We  can  therefore  no  longer  hope  for  a  Genera 
and  Species  of  insects,  the  work  of  a  single  hand,  or  indeed  guided 
by  a  single  mind.  The  great  division  of  labor,  however,  now 
prevalent  among  entomologists  may  procure  it  for  us  in  detaiU 
with  one  drawback  only,  that  the  smaller  the  portion  of  the  grc^t 
natural  class  of  Arthropoda  to  which  the  entomologist  confines  his 
attention,  the  less  he  will  be  able  to  appreciate  the  significance  of 
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distinctive  characters,  and  the  more  prone  he  will  be  to  multiply 
small  genera — that  is  to  enhance  beyond  their  due  value  the  races 
of  the  lowest  grades — to  the  great  inconvenience  of  the  general 
naturalist  who  has  to  make  use  of  the  results  of  his  labor. 

A  Genera  Plantarum  is  still  within  the  capabilities  of  a  single 
botanist,  although  he  must,  of  course,  trust  much  to  the  observa- 
tions of  others,  and  it  therefore  cannot  be  so  satisfactory  as  if  he 
had  examined  every  species  himself.  The  last  complete  one  was 
Endlicher's,  the  result  of  several  years'  assiduous  labor,  but  now 
thirty  years  old.  Dr.  Hooker  and  myself  commenced  a  new  one, 
of  which  the  first  part  was  published  in  1862,  and  which  might 
have  been  brought  tiearly  to  a  close  by  this  time  had  we  not  both 
of  us  had  so  many  other  works  on  hand  to  deter  us,  although  the 
researches  necessary  for  these  other  works  have  proved  of  great 
assistance  to  the  Genera.  As  it  is,  the  part  now  nearly  ready  for 
press  carries  the  work  down  to  the  end  of  the  Compositoe,  or  about 
half  through  the  Phaenogamous  plants.  In  regard  to  works  of  a 
still  more  general  description,  the  exposition  of  the  families  or 
orders  of  plants,  we  have  nothing  of  importance  since  Lindley's 
"Vegetable  Kingdom,"  dated  1845,  but  republished  with  some 
additions  and  corrections  in  1853,  and  Le  Maout  and  Decaisne's 
"Traits  G^nerale,"  mentioned  in  my  address  of  1868,  and  of  which 
Mrs.  Hooker  is  now  preparing  an  English  translation,  under  the 
supervision  of  Dr.  Hooker.  Dr.  Baillon  has  also  commenced  a 
''Histoire  des  Plantes,"  containing  a  considerable  number  of  use- 
ful original  observations,  and  illustrated  by  excellent  woodcuts, 
but  as  a  general  work,  one  portion  is  of  too  popular  a  character, 
and  in  some  cases  too  diffuse  to  be  of  much  use  to  science,  and 
the  generic  character  too  technical  for  a  popular  work  without  any 
contrasted  synopsis,  and  its  great  bulk  in  proportion  to  the  infor- 
mation conveyed  will  always  be  a  drawback.  I  cannot  believe 
that  the  author  can  have  been  a  party  to  the  unblushing  announce- 
ment of  the  French  publisher,  that  it  is  to  be  completed  in  about 
eight  volumes.  If  carried  out  on  the  plan  of  the  first  one,  it  must 
extend  to  four  or  five  times  that  number.  In  Zoology,  Bronn's 
most  valuable  "  Klassen  und  Ordnungen  der  Thierreichs,"  contin- 
ued after  his  death  by  Keferstein  and  others,  which  I  mentioned  in 
my  address  of  1866,  has  advanced  but  slowly.  The  Amorphozoa, 
Actinozoa,  and  Malacozoa,  forming  the  first  two  volumes,  were 
then  completed,  and  Gerstaecker  has  since  been  proceeding  with 
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the  Arthropoda,  commencing  with  the  Crustacea  for  the  tMrd  vol- 
ume, of  which  only  the  general  matter  and  the  Cirripedia  and 
Copepoda  are  as  yet  published,  and  three  or  four  parts  of  a  sixth 
volume  for  birds  have  been  issued  by  Selenka,  treating  the  ana- 
tomical and  other  matters  in  great  detail.  Another  general  woik 
of  merit,  although  on  a  smaller  scale,  has  been  proceeding  as 
slowly.  Of  Cams  and  Gerstaecker's  "Handbuch  der  Zoologie," 
the  second  volume,  containing  the  Arthropoda,  Malaeozoa,  and 
lower  animals,  had  been  already  published  in  1861,  and  to  this 
was  added  in  1868  the  first  half  of  the  Vertebrata  for  the  first 
volume,  with  a  promise  that  the  remainder  should  appear  in  the 
autumn,  but  which  promise  has  not  yet  been  fulfilled.  Among  the 
other  recently  published  systematic  zoological  handbooks  of  whidi 
I  have  memoranda  as  published  in  various  Continental  states,  the 
most  important  are  said  to  be  Ilarting's,  published  at  Kiel,  in  the 
Netherlands,  of  which  up  to  1870  only  three  volumes  bad  ap- 
peared, containing  the  Crustacea,  Vermes,  Malacozoa,  and  lower 
animals  ;  A.  E.  Holmgren's  "  Swedish  Handbook ; "  Zoology,  of 
which  Mammalia  were  published  in  1865,  and  Birds  in  1868  to 
1871;  and  Claus's  "Grundzuge,"  and  Troschel's  "Handbook" 
(7th  edition)  for  University  Teaching  in  Germany.  —  Bentham, 
Annual  Address  to  Linnean  Society,  published  in  Nature. 

Spontaneous  Double  Flower  of  Nybiph^a  tuberosa. — Dr. 
E.  M.  Hale  of  Chicago  sends  a  flower  of  the  Western  White  Wa- 
ter-Lily,  having  apparently  only  the  ordinary  number  of  petals, 
but  no  stamens  and  pistil  whatever.  If  cared  for  it  is  likely  that 
the  root  would  soon  send  up  flowers  with  an  increased  number  of 
petals,  like  a  full  double  rose.  Unfortunately  this  species  lacks 
the  perfume  of  N.  odorata. 


ZOOLOGY. 


Origin  of  Species. — Professor  Hyatt  alluded  at  a  late  meet- 
ing of  the  Boston  Society  of  Natural  History,  to  the  color  of  the 
common  Unios  and  Anodons  as  probably  protective,  and  the  well- 
known  case  of  the  Melanise  of  the  Western  rivers,  which  are  hardly 
distinguishable  to  the  unpractised  eye,  and  to  the  peculiar  and 
marked  variations  of  the  siluroid  fishes  of  the  same  region,  which 
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agree  very  closely  with  the  ground  on  which  they  live.  Professor 
Hyatt  added  that  he  by  no  means  desired  to  indorse  the  Darwin- 
ian doctrine  of  natural  selection.  A  belief  in  evolution  and  the 
derivation  of  all  higher  forms  from  lower  and  simple  organisms, 
perhaps  from  inorganic  matter  itself,  by  means  of  secondary  nat- 
ural forces,  is  perfectly  consistent  with  opposition  to  the  Darwin- 
ian theory.  According  to  this  theory,  new  characteristics  and 
therefore  new  kinds  and  species*  of  animals  arise  by  the  survival 
of  the  fittest ;  as  in  a  recent  instance  cited  by  the  American  Nat- 
uralist, where  a  new  race  of  deer  is  supposed  to  be  in  course  of 
formation  in  the  Southern  Adirondacks.  In  this  case  certain  fhll- 
grown  bucks  about  thirteen  years  ago  were  produced  with  short, 
stabbing  horns  like  the  young  deer.  These  were  thus  enabled  to 
drive  away  the  branching-horned  forms  during  the  rutting  season, 
and  to  leave  a  larger  number  of  descendants.  These  and  their 
descendants,  in  turn  enjoying  similar  advantages,  are,  it  is  stated, 
gradually  supplanting  the  branching-homed  deer  in  this  locality. 
The  facts  have  been  disputed,  and  need  the  confirmation  of  further 
observation  and  experience ;  but  they  form,  perhaps,  one  of  the 
best  illustrations  of  the  theory  of  natural  selection  ever  recorded. 
Assuming,  however,  that  it  is  true,  and  that  a  new  species  of  deer 
is  now  being  evolved  in  this  region,  what  does  natural  selection 
really  account  for  ?  It  must  account  for  the  preservation  and  per- 
petuation of  the  branching-horned  variety,  as  well  as  the  rise  of 
the  straight-horned. 

The  Anoplotherium  of  the  Eocene,  which  has  always  been  consid- 
ered by  Owen  and  others  as  the  probable  ancestor  of  the  Cferuidce, 
had  no  horns,  even  in  the  adults.  The  young  deer,  when  it  is 
bom,  has  none  and  the  process  by  which  they  are  acquired  takes 
place  subsequently.  The  general  characteristics  of  the  deer  ant- 
lers of  the  Miocene  and  Pliocene  were  simple,  with  only  one  tyne 
or  prong  like  those  of  the  young  deer,  and  the  palmate  and  exten- 
sively pronged  were  not  brought  out  fully  until  the  post-pliocene. 
To-day  a  decline  seems  to  be  taking  place,  since  neither  the  rein- 
deer, nor  the  moose  equals  the  extinct  Irish  elk  in. the  complexity 
and  rise  of  its  horns. 

If  Darwinism  can  account  for  the  propagation  of  this  new  race, 
by  the  advantage  which  the  short  stabbing  horns  gives  to  the 
bucks,  how  could  any  branching  antlers  ever  have  arisen  from 
the  Miocene  deer?    In  accerdanoe  with  the  theory  of  natural  or 


432  NATURAL  HISTORY  MISCELLAKT. 

sexual  selection  the  horns  should  have  become  longer  and  sharper, 
and  have  dropped  their  tynes,  thus  making  them  better  weapons. 
The  reverse  has  certainly  occurred,  and  antlers  developed  of  exto- 
ordinary  size,  cumbersome  and  useless  in  comparison  with  the 
short  dagger-like  horns  of  the  Miocene  deer.  According  to  Dar- 
win's latest  modification,  in  his  Descent  of  Man,  the  increase  in 
the  size  would  be  accounted  for  by  sexual  selection  ;  namely  that 
the  females  would  select  the  males  having  the  largest  horns,  and 
thus  the  size  of  the  horns  would  be  increased  by  successive  gen* 
orations.  If  this  be  the  explanation,  how  shall  we  account  for  the 
rise  of  the  short-horned  variety  at  the  present  time?  Darwin 
quotes  this  instance  as  an  example  of  natural  and  sexual  selection, 
in  his  last  book,  "  The  Descent  of  Man,"  vol.  ii.  p.  243,  Am.  ed. 

Presuming,  however,  that  natural  selection  does  account  for 
the  evolution  of  the  branching  horns,  and  also  for  the  preserva- 
tion and  gradual  increase  in  numbers  of  the  present  spike-homed 
buck,  as  it  may  be  fairly  assumed  in  many  instances  to  act  in  the 
preservation  and  perpetuation  of  many  characteristics,  it  neither 
does  nor  can  account  for  the  first  appearance  of  horns,  or  the  first 
appearance  of  a  full-grown  buck  having  the  spike-horns.  This 
inadequacy  of  the  theory  of  natural  selection  to  show  us  how 
characteristics  arise  has  been  repeatedly  insisted  u]x>n  by  several 
authors.  Professor  Cope  and  himself,  in  two  widely  separated 
departments,  among  the  Reptiles  on  the  one  hand,  and  the  Mol- 
lusks  on  the  other,  have  repeatedly  pointed  out  the  mode  in  which 
characteristics,  races,  species  and  genera  have  arisen.  Several 
writers  on  the  continent,  and  Mr.  St.  George  Mivart,  in  his  "Gene- 
sis of  Species,"  have  lately  taken  similar  views.  The  latter  contin- 
ually alludes  to  the  sudden  rise  of  species  or  races,  and  gives  an 
instance  of  the  sudden  appearance  of  the  black-shouldered  pea- 
cock. This  variety,  previously  known  in  Lidia  as  a  separate  spe- 
cies, speedily  increased  to  the  extinction  of  the  ori[^inal  form. 
Here,  as  St.  George  Mivart  points  out,  under  different  geograph- 
ical influences,  the  same  species  has  suddenly  arisen  in  India  and 
in  England.  Here  are  no  slow  changes  similar  to  those  perpetually 
cited  by  Darwin  and  Wallace,  no  gradual  fading  of  one  species 
into  another,  but  a  sudden  evolution  of  a  new  distinct  form. 

Mivart,  too,  states  that  the  view  here  advocated  regards  the 
whole  organic  world  as  arising  and  going  forward  in  one  harmoni- 
ous development,  similar  to  that  which  displays  itself  in  the  growth 
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and  action  of  each  separate  individual  organism,  This  apparently 
is  the  keynote  of  his  book.  This  was  the  view  advocated  by  the 
speaker,  some  four  years  previous  in  the  Memoirs  of  the  Societ}', 
in  a  paper  written  to  establish  the  fact  that  all  characteristics  had 
arisen  suddenly  among  the  ammonites  and  nautili  of  past  geolog- 
ical epochs.  This  paper  was  a  short,  preliminary  statement  of 
facts  observed,  and  it  did  not  excite  his  surprise  that  Mivart  had 
overlooked  it.  He  could  not  however  help  wondering  at  the  ab- 
solute silence  preserved  with  relation  to  the  essay  of  Professor 
Cope  of  Philadelphia.  This  had  been  issued  at  about  the  same 
time  and  independently,  but  advocated  nearly  the  same  views  as 
regarded  the  sudden  production  of  characteristics  among  the  Rep- 
tiles, and  must  have  been  well  known  to  Professor  Huxley,  with 
whom  Mivart  seems  to  have  taken  council.  This  omission  is  by 
no  means  creditable  to  the  author  of  a  work  written  to  refute  such 
books  as  Darwin  is  in  the  habit  of  producing,  and  contrasts,  unfav- 
orably with  that  writer's  evident  acquaintance  with  the  essay  al- 
luded to  above.  This  is  shown  most  by  the  manner  in  which  he 
is  obliged  to  rest  the  proof  of  his  assertion,  that  species  arise  sud- 
denly, upon  a  number  of  isolated  facts ;  whereas  either  Professor 
Cope's  paper,  or  the  speaker's,  especially  the  former,  would  have 
furnished  him  with  a  number  of  reliable  and  serially  connected 
illustrations  of  the  quick  evolution  of  species. 

Parasites.  —  Prof.  Van  Beneden,  as  we  have  before  noticed, 
has  distinguished  true  parasites,  which  live  on  their  host,  from 
commensals,  those  which  live  merely  with  their  host,  the  thieving 
impostor  from  the  respectable  lodger.  In  an  admirable  work  on 
the  *'  Fishes  of  the  coasts  of  Belgium,  their  Commensals  and  Par- 
asites "  published  by  the  Academy  of  Sciences  of  Brussels,  he  now 
further  classifies  parasitic  organisms.  The  commensals  arc  either 
1,  Oikosites^  fixed ;  or  2,  Coinosites,  free.  The  Oikosites  fish  for 
their  own  living,  and  merely  ask  a  free  passage  from  their  hosts. 
They  are  either  fixed  in  perpetuity,  as  Corouula,  Cochliolepis, 
Modiolaria,  Mnestra,  and  Loxosoma,  temporarily  as  the  Remora 
Anilocra,  Prauiza,  or  only  in  the  young  state,  e.  g.,  Caligus  and 
Anodon.  The  Coinosites,  on  the  other  hand,  never  give  up  their 
liberty ;  they  occasionally  leave  their  host,  and  between  Coinosite 
and  host  there  is  often  an  exchange  of  good  offices,  one  furnishing 
a  solid  house  or  a*  strong  claw,  the  other  a  sharp  eye,  and  they 
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may  share  their  prey  in  common.  The  digestive  canal  is  occu- 
pied by  the  following  Coinosites  :  — Fierasper,  Stegophyle,  Stylifer, 
Phronimns,  Hyperia,  the  mantle  by  Pinnotheres  and  Pagums,  the 
exterior  by  Myzostoma,  Cyamns,  P^cnongonon,  Caprella  and 
Chsetogaster. 

The  true  parasites  cannot  live  without  assistance ;  they  are  di- 
visible into  several  categories.  Some,  such  as  the  leech,  fleas, 
and  some  dipterous  insects,  suck  the  blood  of  their  victim,  and 
then  quit  him  to  take  their  after-dinner  nap  in  the  open  air; 
others,  such  as  the  ichneumon  flies,  do  not  quit  their  host  till  they 
have  become  adult,  and  have  in  the  process  exhausted  the  last 
drop  of  blood  of  their  unfortunate  prey.  The  greater  number 
lead  a  free  life  when  young  and  merely  attach  themselves  to  a  host 
at  the  time  of  reproduction,  such  are  the  Bopyrian  and  Lemsean 
Crustacea.  There  is  a  further  very  interesting  group,  who  enter 
a  host,  while  yet  young,  simply  in  order  that  they  may  get  car- 
ried by  its  means  into  a  second  host,  where  they  will  ripen 
their  eggs.  Often  whilst  waiting  in  their  flrst  host  (sometimes 
vainly  waiting,  no  doubt)  for  him  to  be  devoured  by  their  second 
and  ultimate  victim  they  reproduce  agamically.  Such  parasites 
are  the  Flukes  and  many  Tapeworms.  These  divisions  are  thus 
tabularly  set  forth :  — 

Parasites  Aree. 


Ai.  ..i"^ 


r 

daring  all  ttieir  life.  during  a  part  of  their  life  they  pass  ttaronn^ 

I— Ti   .  _  -^ 


Leeches.  a  single  host.  sevend  hosts  whilst  immature. 

Fleas  and  Flies.      ^  * »  * ^ * 

CaUgus.  whilst  im-  when  ma-  Distomata. 

mature.  tare.  Cestoids. 

Ichnenmons.        Bopjrlans. 
Mermis.  Lemnans. 

The  parasites  of  the  flrst  category  which  are  free  during  all 
their  life.  Professor  Van  Beneden  calls  Phagosites,  and  compares 
them  to  the  JiabitVres  of  a  hotel  who  avail  themselves  of  the  tabU 
d'hote^  but  do  not  have  a  bedroom  in  the  building.  The  other 
parasites  which  have  both  board  and  lodging  are  divisible  into 
three  principal  categories.  1st.  Xenosites — who  are  pilgrims  in 
transit — voyaging  with  a  distinct  but  distant  object  in  view. 
They  are  always  agamic,  lodge  in  such  closed  organs  as  the  brain, 
muscles,  and  serous  membranes,  and  wait  patiently  till  they  get 
into  the  stomach  of  the  animal  where  they  are  destined  to  breed. 
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The  stomachs  and  appendages  of  fishes  swarm  with  parasites,  and 
those  which  have  the  largest  clientele  are  by  no  means  the  least 
healthy  or  thinnest.  Often  one  fish,  having  swallowed  another,  is 
swallowed  by  a  third,  and  thus  Xenosites  find  themselves  set  free 
in  the  wrong  fish's  stomach,  for  the  stomach  acts  like  a  filter, 
straining  out  and  retaining  the  parasites,  while  the  fiesh  is  di- 
gested. Such  erring  Xenosites  merely  wait  and  may  often  pass 
through  several  "  hotels "  before  they  reach  their  destination. 
2nd,  Nostosites — those  who  have  reached  their  destination,  and 
now  can  abandon  themselves  to  generation.  Whilst  the  Xenosite 
was  obliged  to  put  up  often  with  an  uncomfortable  cramped  lodg- 
ing, biding  his  time,  the  Nostosite  occupies  the  most  eligible  organs 
for  parasitism — in  fact,  the  most  vast  and  commodious  chambers 
of  the  hotel.  The  3rd  division  are  the  Pilgrims,  who  have  lost 
their  way  hopelessly,  and  are  in  worse  plight  than  even  in  Giant 
Despair's  castle.  Such  are  the  agamic  worms  which  are  found 
often  in  the  Plagiostomous  fishes,  and  who  ought  to  have  got  into 
some  Teleostean  fish,  there  to  fructify — a  happy  fate  forever  lost 
to  them  when  by  imlucky  chance  the  host  in  whom  they  trusted 
was  swallowed  by  a  remorseless  shark.  They  never  quit  this  re- 
treat. 

Prof.  Van  Beneden  gives  directions  for  searching  an  animal 
for  its  parasites,  and  justly  claims  a  high  interest  for  the  study  of 
the  fauna  of  individual  species,  and  urges  such  neat  and  sharply- 
limited  zoological  inquiries  on  those  who  do  not  feel  prepared  to 
study  the  fauna  of  a  geographical  region — to  the  philosophy  of 
which,  indeed,  the  study  of  parasite-faunsB  may  furnish  important 
suggestions.  Ninety-three  species  of  fish,  with  their  parasites 
and  commensals,  are  cited  in  this  work  from  the  author's  own  ob- 
servation.   Eight  plates  illustrate  it. — E.  R.  L.,  in  Nature. 

The  Theory  of  Natural  Selection. — In  "Nature"  for  Nov.  10, 
Mr.  A.  W.  Bennett  discusses  the  theory  of  natural  selection,  which 
he  holds  to  be  inadequate  to  account  for  the  origin  of  species. 
Taking  as  his  starting  point  the  two  principles  laid  down  by  Mr. 
Darwin  himself,  that  natural  selection  always  operates  through  the 
perpetuation  of  exceedingly  small  changes,  and  that  every  change 
thus  perpetuated  by  natural  selection  must  be  directly  beneficial 
to  the  individual,  he  applies  these  principles  to  the  phenomena  of 
Mimicry,  as  illustrated  in  Mr.  Wallace's  *'  Contributions  to  the  The- 
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ory  of  Natural  Selection."    Mr.  Bennett  maintains  that  in  those 
cases  where  a  butterfly  mimics  exactly  the  external  fades  of  a 
species  belonging  to  a  different  tribe,  the  amount  of  change  in  the 
direction  of  the  species  ultimately  mimicked  which  can  have  been 
established  in  a  single  generation,  is  so  small  as  to  be  absolutely 
useless  to  the  individual,  and  hence,  according  to  one  of  the  car- 
dinal principles  of  the  Darwinian  hypothesis,  cannot  have  been 
brought  about  by  natural  selection.    He  then  traces  a.connection, 
which  he  believes  to  have  been  overlooked  hitherto,  between  the 
development  of  the  power  of  mimicry  or  protective  resemblance, 
and  that  of  instinct,  in  the  various  classes  of  the  animal  kingdom, 
and  argues  that  their  parallelism  must  result  from  some  connec- 
tion between  these  phenomena.    In  conclusion,  he  contends  that 
Mr.  Wallace's  abandonment  of  the  theory  of  natural  selection,  in 
accounting  for  the  development  of  man  and  of  the  various  races 
of  mankind,  is  inconsistent  and  illogical,  and  that  whatever  *' intel- 
ligence," as  Mr.  Wallace  expresses  it,  has  been  operative  in  the 
origination  of  man,  the  same  principle  must  have  been  at  work 
also  in  tbe  various  lower  races  of  animals.    In  reply,  Mr.  Wal- 
lace and  other  naturalists  maintain  that  the  steps  necessary  to 
transform  a  butterfly  fh)m  its  normal  facies  to  one  imitating  ex- 
actly an  entirely  different  butterfly  of  another  genus,  need  not  be 
so  numerous  as  is  generally  supposed ;   and  that  each  step  may 
be  proved  to  be  directly  beneficial  to  the  individual ;  and  hence 
natural  selection  is  amply  suflScient  to  account  for  the  whole  phe- 
nomenon.    In  a  subsd^uent  number  (Dec.  22)  Mr.  A.  Murray 
attributes  the  phenomenon  of  mimicry  to  an  entirely  different 
cause,  that  of  hybridization,  drawing  a  parallel  between  the  hy- 
bridization which  he  assumes  in  Lepidoptera  and  that  which  is 
known  to  take  place  in  plants.    This  theory  is  strongly  opposed 
by  other  entomologists,  mainly  on  the  ground  that  it  is  unsup- 
ported by  observed  facts,  and  that  from  the  crossing  of  plants 
belonging  to  different  species  of  the  same  genus,  no  assumption 
can  be  made  that  butterflies  belonging  to  entirely  different  genera 
and  even  orders  can  possibly  hybridize. —  The  Academy. 


Mode  of  Life  of  the  Suckino-Fish  and  Pilot-Fish.  —  Rro- 
fessor  Van  Beneden  has  ascertained  the  nature  of  the  food  of 
these  two  forms  of  fishes.  The  sucking-fish  has  sometimes  been 
supposed  to  derive  its  nourishment  from  the  sharks,  to  whidi  it 
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attaches  itself  by  the  curious  apparatus  on  the  crown  of  its  head. 
M.  Van  Beneden  finds  that  the  common  sucking-fish  {Eckeneis 
remora)  feeds  upon  small  fishes.  From  an  examination  of  the 
contents  of  the  stomach  in  several  examples  of  the  pilot-fish  {Naii- 
crates)  —  it  would  appear  that  this  fish  is  omniverous  —  the  food 
consisted  of  portions  of  fishes,  Crustacea,  fUcoid  plants,  and,  in 
one  instance,  parings  of  potatoes.  These  observations  have  been 
communicated  to  the  Royal  Academy  of  Belgium. — The  Academy. 

African  Ant  Cats. — The  plains  of  South  Africa  are  character- 
ized by  numerous  animals  generally  known  to  the  Boers  as  "  mier- 
katjes,"  or  ant  cats.  Most  of  these  are  Viverra,  Herpestes, 
Luricates,  etc.,  and  all  have  nearly  similar  habits.  Early  in  the 
morning  these  pretty  animals  may  be  seen  in  numerous  groups 
sitting  upon  their  hind  legs  warming  themselves  in  the  sun,  and 
when  startled,  scampering  away  to  their  holes,  with  their  tails 
cocked  high  up  in  the  air.  They  all  feed  on  mice,  small  rep- 
tiles, grasshoppers  and  locusts.  They  likewise  greedily  devour 
birds'  eggs.  They  are  more  or  less  colored  like  the  Karoo  soil. 
Mr.  Weale  also  gives  in  the  same  letter  to  "Nature,"  an  interest- 
ing account  of  the  protective  resemblances  of  animals  in  that  part 
of  the  world. 

American  Birds  in  Great  Britain. — Mr.  H.  £.  Dresser  ex- 
hibited to  the  Zoological  Society  a  specimen  of  the  American  Yel- 
low-billed Cuckoo  {Coccyzus  Americanus)  recently  killed  in  Eng- 
land, and  Sir  Victor  Brooke  a  specimen  df  the  Esquimaux  Curlew 
{NuTjfieniua  borealis)  lately  killed  in  Ireland. 

Wild  Rabbits. — Seventy  years  ago  some  domestic  rabbits  were 
introduced  upon  Sable  Island,  a  small,  sandy  islet  lying  about  a 
hundred  miles  off  the  Nova  Scotia  coast,  and  being  left  alone  and 
not  crossed  in  breeding,  they  have  entered  their  feral  state  in 
liveries  of  beautiful  silver  grey,  with  white  collars,  intimating  some 
remote  afiSnities  with  bygone  races. 

Two  Ornithological  Items. — On  the  twelfth  of  last  January 
I  shot  here  a  female  Evening  Grosbeak,  out  of  a  fiock  of  about  a 
dozen  individuals  which  was  observed  several  times  at  Ann  Arbor. 
On  the  fifteenth  of  April  following,  I  found  the  young  of  the  Shore 
Lark  already  fiedged.^ — B.  Walker,  Detroit^  Mich, 

\^     [Although  the  Hesperiphona  is  usually  quoted  as  a  western  bird, 
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it  ordinarily  reaches  eastward  to  the  LaSe  Superior  region.  We 
have  various  accounts  of  its  occurrence  in  Ohio,  Illinois,  etc.,  and 
even  in  Canada  (Mcll wraith).  In  the  West,  the  Eremophila  breeds 
anywhere  on  the  plains  suited  to  its  wants,  much  further  south 
than  on  the  Atlantic  border ;  thus  we  have  found  it  in  New  Mex- 
ico, in  June.  But  the  fact  that  it  nests  and  lays  in  March,  in 
Michigan,  may  not  be  generally  known. — E.  C. 

Thk  Notes  op  the  Whippoorwill.  —  Several  pairs  of-  Whip- 
poorwills  nest  near  my  house.  One  male  bird  sits  night  and  morn- 
ing on  the  roof  of  my  front  piazza,  and  sings  there  by  the  half 
hour,  or  even  by  the  hour  together.  From  windows  opening  upon 
that  roof  I  observe  him  at  the  distance  of  ten,  eight,  often  of  only 
six  feet.  The  same  bird,  or  his  ancestor,  has  occupied  the  same 
post  in  summer,  morning  and  evening,  for  several  years. 

I  am  not  aware  that  any  writer  ascribes  to  the  Whippoorwill 
more  than  a  single  note.  Wilson,  quoted  by  Samuels,  indeed 
says  "  When  near,  you  often  hear  an  introductory  cluck  between 
the  notes."  Besides  this  "  cluck  "  which  can  scarcely  be  called  a 
note,  the  Whippoorwill  has  three  distinct  notes.  There  is  the 
common,  well  known  note  of  Whip-poor-will ;  heard  close  by,  this 
note  is  more  nearly  "  Quipo-o-Will," — the  first  and  last  syllables 
being  very  quickly  and  sharply  uttered,  the  last  almost  like  the 
cracking  of  a  whip ;  while  the  second  syllable  is  somewhat  pro- 
longed. Accompanying  or  preceding  the  first  syllable  is  a  sound 
like  the  striking  of  the  bird's  beak  upon  a  board.  The  n^roes 
affirm  that  the  noise  is  so  made ;  but  after  pretty  careful  obser- 
vation, I  think  they  are  mistaken.  How  the  sound  is  made  I  am 
not  prepared  to  assert ;  possibly  it  is  by  the  snapping  of  the  beak. 
This  is,  I  suppose,  the  ^' cluck"  of  Wilson  and  Samuels.  Then 
the  Whippoorwill  has  a  note  like  "Whit,  whit,  whit"  —  very 
soft  and  musical — often  uttered  while  the  bird  is  upon  the  wing, 
yet  often  uttered  also  while  at  rest.  It  is  soft  and  sweet  3s  possi- 
ble. Besides  these,  the  bird  has  a  low,  harsh,  discordant  note  like 
"  Gor-gor-gor,"  or  occasionally,  "Go-ror,  go-ror,  go-ror."  I  have 
never  heard  this  except  when  another  bird  was  close  by.  I  take  it 
to  be  a  scolding  note,  or  note  of  defiance  when  another  male  bird 
comes  near.  While  uttering  this  last  note  the  bird  stands  erect, 
with  its  head  raised  as  high  as  possible,  and  its  feathers  ruffed. 
While  singing  "Whip-poor-will"  it  always  lies  with  its  breast  flat 
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to  the  roof,  or  fence  or  whatever  it  is  sitting  on.  —  Fairfax,  Vir- 
ginia, July  3d,  1871. 

The  Billfish  in  Fresh  Water. — Mr.  G:  Brown  Goode  of  the 
Museum  of  the  Wesleyan  University,  informs  us  that  a  fine  speci- 
men of  Belone  truncata,  "Green  bone,"  "Billfish"  or  "Salt  water 
Gar,"  measuring  twenty  inches  in  length,  was  taken,  in  June  last, 
in  the  Connecticut  River  about  thirty  miles  up,  and  that  he  has 
heard  of  several  other  specimens  having  been  taken  in  the  fresh 
waters  of  the  river,  though  all  the  authorities  he  has  4)een  able  to 
consult,  give  the  habits  of  the  species  as  strictly  marine. 

There  are  about  fifty  species  of  the  genus  Belone  described,  and 
though  they  are  essentially  marine  fishes  of  the  tropical  and  tem- 
perate regions,  yet  many  of  the  species  are  known  to  live,  in  great 
part,  at  the  mouths  of  rivers,  and  to  ascend  to,  and  thrive  in,  the 
fresh  waters.  It  is  probablj^  a  characteristic  common  to  the 
M^hole  genus  and  to  the  allied  genus  Hemiramphus.  Many  fishes, 
generally  classed  as  marine,  enter  the  rivers  in  pursuit  of  their 
food,  or  for  the  purpose  of  spawning,  and  our  local  authorities  do 
not  always  mention  such  facts  in  their  works,  being  often  more 
taken  up  with  describing  and  identifying  the  species,  than  in 
^ving  accounts  of  the  habits  of  the  fishes  that  come  under  their 
obsei'vation.  —  Eds. 

New  England  ^scidians. — Prof.  Verrill  is  publishing  a  se- 
ries of  illustrated  articles  on  our  ascidians  in  the  "American  Journal 
of  Arts  and  Sciences."  The  number  for  June  contains  descrip- 
tions of  some  of  onr  compound  ascidians  which  have  heretofore 
been  sadly  neglected.  Several  new  genera  and  new  species  are 
described.  He  finds  that  the  young  of  Lissoclinum  aureum 
from  Eastport,  Maine,  contained  "  tadpole-shaped  embryos  in 
an  advanced  stage  of  development,"  while  in  another  species 
(X.  teneruM  n.  sp.)  from  Newfoundland,  the  eggs  were  few  and 
relatively  very  large.  "  The  development  of  such  eggs  is  direct^ 
without  passing  through  a  tadpole-shaped  larval  state"  This  is  re- 
markable, though  paralleled  in  the  Crustacea,  where,  for  instance 
the  craw  fish  and  several  other  crabs  undergo  no  metamorphosis 
while  the  majority  do  pass  through  transformations.  In  a  note 
Verrill  says  "  with  alcoholic  specimens  it  is  not  possible  to  trace 
completely  the  early  stages  of  this  development,  or  to  be  per- 
fectly certain  that  these  egg-like  bodies  are  genuine  eggs,  al- 
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though  some  of  them  appear  to  contain,  at  first,  a  germinal  Tesicle.'' 
The  subject  is  one  of  great  interest,  in  connection  with  the  sap- 
posed  kinship  of  asci^ians  with  vertebrates,  if  there  is  anything 
in  the  fancied  resemblance,  which  is  much  doubted  by  the  most 
cautious  and  learned  comparative  anatomists. 

Fighting  Beetles. — Mr.  Lewis  exhibited  to  the  Entomological 
Society  of  London,  an  earthen  jar,  like  an  ordinary  tobacco  jar, 
of  Chinese  manufacture.  It  had  an  enormously  thick  porous 
bottom,  and  it  was  stated  that  the  inhabitants  of  Pekin  use  these 
jars  for  the  purpose  of  confining  large  beetles,  which  they  keep 
for  fighting.  The  beetles  are  allowed  no  food  but  water,  and  be- 
come extremely  ferocious.  Prof.  Westwood  reminded  the  meeting 
th^t  the  Chinese  were  already  known  to  keep  Mantides  for  fight- 
ing purposes. 

Immature  Sexualitt  in  Insects. — Mr.  Lowne  read  a  paper  on 
this  subject  before  the  London  Entomological  Society.  The  auUior 
thought  that  species  sometimes  originated  from  the  maturity  of 
the  sexual  organization  before  the  acquirement  of  adult  characters ; 
a  conclusion  he  had  arrived  at  in  consequence  of  the  early  develop- 
ment of  the  organs  in  the  embryo  and  larva.  He  further  stated, 
that,  in  his  opinion,  the  larval  and  pupal  conditions  were  probably 
acquired  and  not  direct  stages  of  development. 

The  Embryology  of  Scorpions. — Dr.  Elias  Metschnikoff  has 
recently  published  in  Siebold  and  K611iker*s  Journal,  an  elaborate 
account,  highly  illustrated,  of  the  embryology  of  the  Scorpio  Itat- 
icu8  and  of  a  species  fk)m  Tyrol.  The  embryology  of  insects  and 
Crustacea  as  pursued  at  the  present  day  by  zoologists,  who  are 
directing  especial  attention  to  the  provisional  membranes  of  the 
egg  and  embryo,  depends  almost  as  much  on  the  skilfhl  use  of 
chemicals  as  the  microscope  itself.  The  author  says  '^  the  methods 
which  I  employ  in  these  researches  are  not  complicated.  I  study 
the  eggs  removed  from  the  ovarian  tubes ;  or,  place  the  living 
embryo  in  a  drop  of  a  weak  solution  of  salt  (salzlosung)  ;  or  I  at 
first  submit  them  to  the  influence  of  solutions  of  chromic  acid  of 
different  strengths,  and  then  examine  them  either  with  a  simple  or 
compound  microscope.  Out  of  embryos  hardened  in  this  way  I 
can  make  sections.  Much  of  the  time  I  have  to  work  with  dissect- 
ing needles,  while  the  embryos  or  portions  of  them  treated  in  this 
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way,  and  in  an  equal  mixture  of  fresh  and  salt  water,  afford  veiy 
good  objects  for  study." 

The  embryology  of  scorpions  was  sketched  out  in  a  general  way 
by  the  distinguished  German  embiyologist  Rathke.  Metschnikoff 
extends  these  researches  very  greatly,  and  considers  as  the  most 
important  results  of  his  studies  the  discovery  that  "  in  the  embryo 
of  the  scorpions  three  embryonal  membranes  are  developed,  which, 
in  many  respects  are  very  strikingly  similar  to  the  Remackian  em- 
bryonal membranes  of  the  vertebrates." 

A  South  American  Bird  in  the  United  States. — The  speci- 
men of  ErismcUura  Dominica,  the  gifb  of  Mr.  Thure  Kumlien  of 
Bussyville,  Wisconsin,  having  been  presented,  Dr.  Brewer  called 
the  attention  of  the  Boston  Society  of  Natural  History  to  the 
interest  attaching  to  this  specimen.  It  is  a  South  American  bird, 
and  this  specimen  is  the  second  obtained  in  the  United  States. 
The  first,  a  male,  was  shot  at  Lake  Champlain,  and  was  presented 
to  the  society  by  Dr.  Samuel  Cabot.  This  specimen,  the  second 
ever  obtained  north  of  Mexico,  was  shot  at  Rock  River,  Bussyville, 
Wisconsin,  November,  1870.  It  is  a  female ;  its  total  length  is 
fourteen  inches;  alar  extent  twenty  and  one-half  inches.  The 
tail  consists  of  twenty  very  narrow  feathers,  of  which  the  first  is 
the  shortest.  The  tail  extends  only  three  inches  beyond  the 
folded  wings.  Bill  one  and  one-sixteenth  inches  from  base  to  tip 
above ;  one  and  nine-sixteenths  depth  at  base,  and  three-fourths 
of  an  inch  wide.  Wing  with  second  primary  longest ;  third  and 
first,  even.    Iris,  brown. 

Shad  Eggs. — When  shad  eggs  are  first  impregnated  they  are 
very  small,  but  after  a  short  time  they  swell  greatly  and  the  water 
in  the  impregnating  pan  becomes  about  10'  colder. — A.  S.  Collins. 

[Can  any  one  give  us  an  explanation  of  this  fact? — Eds.] 

Discovery  of  the  Animal  of  the  Sfongiad^  Confirmed. — 
Just  a  line  to  tell  you  what  you  will  be  glad  to  learn,  viz.,  that  I 
have  confirmed  all  that  Prof.  James  Clark  of  Boston,  [now  of  the 
Kentucky  University]  has  stated  about  the  sponge-cell,  and  much 
more  too. 

It  is,  aiter  all,  only  what  was  published  and  illustrated  in  the 
^^  Annals"  in  1857.  Indeed,  I  am  astonished  now  at  the  accuracy 
and  detail  of  that  paper  ("Ultimate  Structure  of  Spongilla," 
etc.),  now  all  confirmed  by  an  examination  of  a  marine  calcareous 
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sponge.  I  have  not  only  fed  the  sponge  with  indigo,  and  exam- 
ined all  at  the  moment,  but  the  sponge  so  fed  was  put  into  spirit 
directly  afterward,  and  now  shows  all  the  cells  (monociliated)  with 
the  cilium  aUached  and  the  indigo  still  in  the  cells. 

This,  I  think,  will  break  down  Hackel's  h3rpothesis,  which  is  as 
imaginative  and  incorrect  as  it  is  beautiful. 

His  "Magosphffira,"  too,  is  figured  in  the  "Annals"  (1856),  and 
described  in  extenso  as  the  amoeboid  cell  which  inhabits  the  mucus 
of  the  cells  or  intemodes  of  the  Bombay  great  NiteUa, 

But  there  are  no  people  in  England,  if  on  the  Continent,  who 
seem  to  be  able  to  show  this,  if  even  they  be  cognizant  of  it. 

Ex  oriente  Iilx  used  to  be  the  old  phrase ;  the  light  is  now  being 
reflected  back  from  America.  It  is  from  there  that  we  must  expect 
novelties  now. — H.  J.  Carter,  in  Annals  and  Mag,  N.  History, 


GEOLOGY. 

Rocks  Polished  by  Saxd.  —  Dr.  Kneeland,  at  a  meeting  of  the 
Boston  Society  of  Natural  History,  exhibited  several  specimens 
of  glass,  marble  and  hard  stones  engraved,  carved  and  grooved 
by  the  action  of  sand  driven  by  a  blast  of  air  or  steam.  The 
surface  being  covered  with  perforated  paper  or  a  stencil  plate, 
the  parts  exposed  by  the  perforations  are  cut  rapidly  and  accu- 
rately, while  the  covered  parts  are  untouched ;  protected,  it  is 
supposed,  by  the  elasticity  of  the  paper  or  metal.  He  drew  at- 
tention to  this  industrial  process  as  illustrating  the  advantage  of 
diffusing,  as  a  common  branch  of  knowledge,  information  on  Ihe 
forces  of  nature,  and,  in  this  instance,  on  dinamical  geology. 
This  process  which  promises  to  revolutionize  one  of  the  most  ex- 
tensive of  the  industrial  arts,  is  simply  carrying  out  what  natural 
forces  have  been  doing  to  the  surface  rocks  of  our  continent  for 
ages.  Sands  carried  by  strong  and  steady  winds,  passing  over 
rocks,  often  wear  them  smooth,  or  cover  them  with  grooves  and 
scratches,  as  noticed  and  figured  by  Mr.  Blake  in  the  granite  rocks 
at  San  Bernardino  Pass,  California.  (See  Pacific  Railroad  Re- 
ports, Vol.  V.  pp.  92  and  231.)  Quartz  rocks  were  there  found 
polished,  the  softer  feldspar  being  cut  away ;  where  the  latter  had 
been  protected  by  garnets,  projections  were  left,  tipped  witii  the 
hard  garnets,  pointing  like  fingers  in  the  direction  of  the  wind. 
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On  the  surface  of  the  Great  Colorado  desert  the  pebbles  are 
finely  polished  by  the  drifting  sand,  or  variously  grooved,  accord- 
ing to  the  hardness  of  their  substance.  Prof.  J.  Wyman  also 
mentions  that  glass  windows  on  Cape  Cod  have  holes  worn  in  them 
by  the  drifting  sands  blown  by  the  winds. 

It  is  the  tendency,  Dr.  Kneeland  remarked  in  conclusion,  of 
modem  education  to  pay  less  attention  to  the  dead  languages  and 
to  ancient  history  as  a  means  of  culture,  and  more  to  the  practical 
and  living  issues  of  the  day,  and  especially  to  combine  a  knowl- 
edge of  natural  phenomena  with  the  elementary  instruction  of  the 
schoolroom.  In  this  particular  instance  it  is  altogether  *  probable 
that,  if  the  grooving  of  rocks  by  the  wind-driven  sands,  long 
known  by  geologists  and  physicists  and  by  them  turned  to  no 
practical  account,  had  been  equally  well  known  to  our  intelligent 
and  skilfal  mechanics,  the  process  here  illustrated  would  have 
been  invented  years  ago,  and  by  this  time  have  attained  a  high 
degree  of  perfection.  The  same  reasoning  will  apply  to  other  de- 
partments of  natural  and  physical  science,  and  goes  to  show  the 
wisdom  of  those  educators  who  are  endeavoring  to  diffuse  a  knowl- 
edge of  scientific  principles  and  phenomena  among  the  people. 

Fossil  Reptiles  from  the  Rocky  Mountains.  —  Prof.  Marsh 
is  continuing  in  the  '^American  Journal  of  Arts  and  Sciences'' 
his  descriptions  of  the  reptiles  obtained  during  his  recent  expedi- 
tion to  the  Rocky  Mountains.  He  remarks  that  ^^  the  specimens 
from  the  Cretaceous  formation  are  of  great  interest  as  they  further 
illustrate  the  remarkable  development  in  this  country,  both  in 
numbers  and  distinct  forms,  of  the  Mosasauroid  reptiles,  which  ap- 
pear to  have  been  comparatively  rare  in  other  parts  of  the  world. 
Fortunately,  moreover,  some  of  these  remains  serve  to  clear  up 
several  obscure  points  in  the  structure  of  these  reptiles,  and  prove 
conclusively  that  they  had  a  well  developed  pelvic  arch  and  pos- 
terior limbs ;  although  up  to  the  present  time  no  satisfactory  in- 
dication of  this  had  been  discovered,  and  the  eminent  palseontolo- 
gists  who  have  recently  made  these  animals  an  especial  study,  con- 
sider them  probably  destitute  of  these  extremities.  The  remains 
found  in  the  Tertiary  deposits  are  also  of  importance,  since  they 
show  that  types  of  reptilian  life,  almost  unknown  hitherto  from 
that  formation  in  the  West,  were,  in  one  of  the  ancient  lake- 
basins,  at  least,  abimdantly  represented  during  that  period."    The 
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cretaceous  reptiles  are  Edestosaurus  dispar  and  vdox  and  CIv- 
dastea  Wymani  and  pumUus.  Five  new  species  of  crocodiles,  and 
land  lizards  belonging  to  a  new  genns  {CHyptoaaurus  nodotus, 
ocdlattis,  and  anceps)  were  found  in  the  Tertiary  deposits. 

New  Facts  in  Fossil  Botany. — The  first  point  mentioned  was 
the  occurrence  in  the  Devonian  Shales  of  Kettle  Point,  Lake 
Huron,  of  beds  containing  immense  quantities  of  spore-cases,  prob- 
ably of  Lepidodendron.  These  beds  are  referred  by  the  Geolog- 
ical Survey  to  the  horizon  of  the  Genesee  shales  of  New  Yoi^ 
and  are  stated  to  be  twelve  or  fourteen  feet  in  thickness,  and  to 
extend  over  a  considerable  area  of  country.  Specimens  in  the 
collection  of  the  Survey  show  that  the  bituminous  matter  whidi 
causes  the  combustible  quality  of  the  shale,  is  due  entirely  to  the 
immense  quantities  of  spore-cases  present,  which,  under  the  micro- 
scope, appear  as  flattened  discs  scarcely  more  than  one  hundredth 
of  an  inch  in  diameter.  Specimens  of  the  trunks  of  Lepidoden- 
dron Veltheimainum  and  CaXamites  inomaius  occur  in  the  same 
beds.  This  is  probably  the  oldest  bed  of  fossil  spore-cases  known ; 
but  in  later  geological  periods  similar  beds  occur,  the  Tasma- 
nite,  or  ^  white  coal'  of  Tasmania,  which  consists  of  spore-cases 
of  ferns,  being  a  notable  instance.  The  author  next  referred  to 
the  discovery  of  specimens  indicating  the  existence  of  three  or 
four  species  of  Tree-Ferns  in  the  Devonian  of  New  York  and  Ohio. 
He  had  received  fh)m  Prof.  Newberry  of  New  York,  a  specimen, 
showing  the  upper  part  of  a  stem  with  five  leaf  stalks  attached  to 
it.  This  he  had  named  Cavlopteri^a  LockwoodL  Three  other  spec- 
imens collected  by  Prof.  Newberry  in  Ohio  indicated  the  existence 
of  three  distinct  species  belonging  to  two  genera.  The  two  most 
important  had  been  named  by  Prof.  Newberry  Caulopteris  anitiqua 
and  Protopteris  peregrina.  They  are  from  the  Comiferous  Lime- 
stone, and  thus  carry  down  tree-ferns  to  the  bottom  of  the  middle 
Devonian.  One  of  them  has  the  cellular  structure  and  vascular 
bundles  in  such  preservation  as  to  show  their  microscopic  struct- 
ure, which  is  precisely  similar  to  that  of  modern  ferns. — Principal 
Dawson,  in  JVaiure. 

The  Persistxnob  of  Palaeozoic  Types  of  Madreporaeua. — The 
dredging  expedition  which  searched  the  sea-floor  in  the  track  of 
the  Gulf  Stream  of  1868,  yielded,  amongst  other  interesting  Mad- 
reporaria,  a  form  which  has  been  described  by  Count  Pourtales 
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under  the  name  of  ffaplophyllia  paradoosa^  and  which  was  decided 
by  him  to  belong  to  the  section  Rngosa. 

The  last  expedition  of  the  Porcupine  under  the  supervision  of 
Dr.  Carpenter  and  Mr.  J.  Gwyn  Jeflareys,  obtained,  off  the  Adven- 
ture Bank  in  the  Mediterranean,  many  specimens  of  a  coral  which 
has  very  remarkable  structures  and  affinities.  The  species  is  de- 
scribed by  Prof.  P.  Martin  Duncan,  under  the  name  of  Gwynia 
annulcUa  Dune.  The  necessity  of  including  it  amongst  the  Ru- 
gosa  and  in  the  same  family,  the  CyathoxonidoRy  as  HaplophyUia 
paradoxa^  is  shown  by  him  in  a  paper  read  before  the  Royal  So- 
ciety of  London.  Having  this  proof  of  the  persistence  of  the 
rugose  type  A'om  the  PalsBOzoic  seas  to  the  present,  the  affinities 
of  some  so-called  anomalous  genera  of  Midtertiary  and  Secondary 
deposits  are  critically  examined.  The  Australian  Tertiary  genus 
Conosmilia  three  of  whose  species  have  strong  structural  resem- 
blances with  the  Rugosa  is  determined  to  be  allied  to  the  Stauridm 
and  especially  to  the  Permian  genus  Polycoelia.  The  Secondary 
and  Tertiary  genera  with  hexameral,  octomeral,  or  tetrameral  and 
decameral  septal  arrangements  are  noticed,  and  the  rugose  char- 
acteristics of  many  lower  Liassic  and  Rhetic  species  are  examined. 
The  impossibility  of  maintaining  the  distinctness  of  the  Palaeozoic 
and  Neozoic  coral  faunas  is  asserted ;  and  it  is  attempted  to  be 
proved  that  whilst  some  rugose  types  have  persisted,  hexameral 
types  have  originated  from  others,  and  have  occasionally  recurred 
to  the  original  tetrameral  or  octomeral  types ;  and  that  the  species 
of  corals  with  the  confused  and  irregular  septal  members,  so  char- 
acteristic of  the  lowest  Neozoic  strata,  descended  from  those  Uw- 
go9a  which  have  an  indefinite  arrangement  of  the  septa.  The 
relation  between  the  Australian  Tertiary  and  recent  faunas,  and 
those  of  the  later  Palaeozoic  and  early  Neozoic  in  Europe,  is  no- 
ticed, and  also  the  long-continued  biological  alliances  between  the 
coral  faunas  of  the  two  sides  of  the  Atlantic  Ocean. — Nature. 

Crinoids  injected  by  Silicates.  —  Dr.  T.  Sterry  Hunt  made  a 
communication  to  the  Natural  History  Society  of  Montreal,  April 
24th.,  on  a  Mineral  Silicate  injecting  Palaeozoic  Crinoids. 

The  author  described  a  gray  granular  Palaeozoic  limestone  from 
New  Brunswick,  which  had  been  examined  by  Dr.  Dawson,  and 
found  to  consist  almost  entirely  of  the  comminuted  remains  of 
brachiopod  and  gasteropod  shells,  Crustacea,  and  the  joints  and 
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plates  of  crinoids,  cemented  with  a  little  calcareous  spar.  The 
crinoidal  remains  were,  however,  found  to  have  their  pores  filled 
with  a  peculiar  silicate,  which  is  exposed  in  relief  when  the  sur- 
face  of  the  limestone  is  attacked  by  an  acid,  and  then  appears  as 
a  congeries  of  small  cylindrical  rods  or  bars,  anastomozing  and 
forming  a  beautiful  net-work,  which,  under  a  magnifjring  glass,  ex- 
hibits a  frosted  crystalline  surface,  and  resembles  the  variety  of 
arragonite  known  Bsjloaferri.  This  silicate,  which  also  fills  small 
interstices  among  the  other  calcareous  fragments  making  up  the 
limestone,  is  greenish  in  color  and  forms  about  five  per  cent  of  the 
rock.  Though  insoluble  in  dilute  acids,  it  is  completely  decom- 
posed by  strong  acids,  and  is  found  to  be  a  hydrous  silicate  of 
ferrous  oxide  and  alumina,  with  some  magnesia  and  a  little  alkali, 
closely  allied  to  fahlunite  and  to  jollyte.  The  results  of  its  analy- 
sis appear  in  "  Silliman's  Journal "  for  May. 

Dr.  Hunt  remarked  that  this  process  of  infiltration,  by  whidi 
the  minute  structure  of  these  Palseozoic  crinoids  has  been  pre- 
served, was  precisely  similar  to  that  seen  in  the  glauconite  casts 
of  more  modem  foraminifera,  and  in  the  Eozoon  of  older  times. 
This  ancient  calcareous  rhizopod,  though  most  frequently  preserved 
by  serpentine,  had  been  shown  by  himself  in  Canada  and  by  Hoff- 
man in  Bohemia,  to  be  in  some  cases  injected  by  silicates  related 
in  composition  to  that  of  these  crinoids.  He  then  proceeded  to 
speak  of  the  great  class  of  silicates  of  which  serpentine,  loganite, 
pyrosclerite,  fahlunise,  and  jollyte  are  members,  and  which  are 
generally  described  as  the  results  of  pseudomorphic  changes  of 
preexisting  silicates  or  carbonates,  but  which  he,  since  1853,  has 
maintained  to  be  original  aqueous  depositions,  similar  in  their  ori- 
gin to  the  related  mineral  glauconite ;  a  view  now  adopted  bj 
such  investigators  as  Naumann,  Scheerer,  Gumbel  and  Credner. 
He  noted  in  this  connection  the '  bearing  of  these  facts  on  the  Eo- 
zoon Canadense  of  Dawson,  the  organic  nature  of  which,  though 
almost  universally  admitted  by  zoologists  and  mineralogists,  was 
nevertheless  still  questioned  by  Messrs.  King  and  Rowney.  These 
gentlemen  object  that  the  ancient  rocks  in  which  Eozoon  is  found 
are  what  are  called  metamorphic  strata,  which  have  been,  accord- 
ing to  them,  subjected  to  pseudomorphic  changes,  and  therefore,  the 
Eozoon  may  be  the  result  of  some  unexplained  plastic  force,  which 
has  fashioned  the  serpentine  and  other  mineral  silicates  into  forms 
so  like  those  of  foraminiferal  organisms  as  to  deceive  the  most 
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practical  observer.  This,  said  Dr.  Hunt,. was  going  back  to  the 
notions  of  those,  who,  rather  than  admit  that  mountains  had  been 
formed  beneath  the  sea,  imagined  that  the  fossil  shells  which  they 
often  contain  were  not  the  real  shells  of  animals,  but  the  result  of 
some  freak  of  nature.  The  argument  of  Messrs.  King  and  Rowney 
that  the  £k)zoon  rock  is  a  result  of  pseudomorphic  alteration  be- 
cause it  contains  serpentine,  is  a  begging  of  the  question  at  issue, 
by  asking  us  to  admit  that  the  presence  of  serpentine  is  an  evi- 
dence of  metamorphic  change,  which  is  denied.  He  then  remarked 
that  the  specimens  of  this  organic  limestone,  with  its  injected  cri- 
noids,  differed  fVom  Eozoonal  rock  only  in  containing  at  the*  same 
time  recognizable  fragments  of  other  organic  remains,  and  in  pre- 
senting in  its  injected  portions  the  differences  which  distinguish 
the  minute  structure  of  a  crinoid  from  that  of  a  calcareous  rhizo- 
pod.  In  conclusion,  he  again  adverted  to  the  views  which  he  had 
long  maintained  as  to  the  origin  of  great  masses  of  silicated  rocks 
by  a  direct  process  of  deposition  from  watery  solutions,  in  which 
they  were  formed  by  chemical  reactions. 

Dr.  Dawson  spoke,  confirming  the  observations  of  Dr.  Hunt, 
which  he  had  verified  by  microscopic  examinations.  He  alluded 
to  the  structure  of  crinoids,  which  in  the  fossil  state  were  gener- 
ally filled  with  carbonate  of  lime  so  as  to  obliterate  their  pores. 
The  infiltrating  silicate  in  the  present  case  however,  showed,  es- 
pecially in  decalcified  specimens,  that  these  ancient  crinoids  closely 
resembled  ifi  their  minute  structure,  the  modern  forms  lately 
studied  by  Dr.  W.  B.  Carpenter  and  Professor  Wyville  Thompson, 
especially  Comatula.  Figures  of  these  decalcified  specimens  were 
exhibited  and  will  be  published.  Dr.  Dawson  alluded  further  to 
the  process  of  filling  up  the  porous  calcareous  skeleton  of  the  cri- 
noids, which  was  clearly  shown  to  be  prior  to  the  cementing  and 
consolidation  of  the  fragmentary  limestone. 

MICROSCOPY. 

The  Submersion  Microscope.  —  R.  E.  Dudgeon,  M.D.,  de- 
scribes under  this  name,  in  the  Quarterly  Journal  of  Microscopical 
Science  for  July,  1871,  a  contrivance  by  which  the  objective  of  an 
ordinary  microscope  can  be  plunged  in  water  without  affecting  its 
optical  qualities.  A  brass  tube  with  its  lower  end  closed  water- 
tight by.  a  flat  disc  of  glass  is  slipped  over  the  objective  from 
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below  so  far  that  the  glass  disc  is  consideitibly  within  the  woi 
focus  of  the  lens.  Thus  protected  the  lens  can  be  lowered  into 
water,  syrup,  glycerine,  etc.,  to  a  depth  limited  only  by  the  mech- 
anism of  the  microscope  or  the  length  of  the  protecting  tube,  and 
used  to  view  objects  floating  in  the  liquid  or  lying  on  the  bottom 
of  the  vessel  containing  it..  While  the  common/^ tank  micro- 
scope" can  be  worked  best  somewhat  horizontally,  through  the 
side  of  the  tank,  this  arrangement,  besides  being  applicable  to 
much  higher  powers,  is  adapted  to  give  a  more  or  less  vertical 
view,  being  entirely  A-ee  from  any  tremor  on  account  of  the  motion 
of  the  top  of  the  water,  and  is  therefore  especially  useful  for  dis- 
secting purposes.  Its  object,  though  not  its  method,  is  identical 
with  that  of  Tolles'  immersion  objective  for  low  powers,  published 
more  than  two  years  ago ;  though  the  latter  naturally  possesses, 
being  constructed  especially  for  this  use  and  dispensing  with  two 
unnecessary  surfaces  of  glass,  some  optical  superiority  as  well  as 
a  much  longer  working  focus.  The  submersion  tube,  being  applir 
cable  to  ordinary  lenses,  only  slightly  lowering  their  magnifying 
power  and  considerably  shortening  their  working  focus,  will  doubt- 
less be  extensively  useful ;  though  the  statement  that  it  may  be 
always  retained  in  position  as  a  protecting  cover  to  the  lens  with- 
out impairing  the  definition  or  illumination  in  ordinary  work,  most 
be  considered  as  too  enthusiastic.  It  is  especially  applicable  to 
lenses  of  f^om  one  inch  to  one-quarter  inch  focus  (the  latter  limr 
ited  to  a  very  small  angle),  and  the  objects  should  be  placed  in  * 
jar  or  tank  having  the  bottom  and  at  least  one  side  quite  smooth 
and  transparent. — R.  H.  W. 


NOTES 


Prof.  C.  F.  Hartt,  who  has  already  become  identified  with  Bra- 
zilian, geology,  zoology,  and  archaeology,  f^om  his  three  former 
expeditions,  in  the  first  being  an  assistant  to  Prof.  Agassiz  on  the 
Thayer  expedition,  left  New  York  on  July  24th  for  another  and 
more  extensive  exploration  of  the  eastern  part  of  the  valley  of 
the  Amazons.  He  will  continue  the  series  of  geographical  and 
geological  investigations  begun  on  his  last  journey,  and  expects  on 
his  return  to  be  able  to  publish  a  detailed  account  of  the  region 
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examined.    The  principal  points  to  be  investigated  are  the  fol- 
lowing: 

1st.  The  character  and  distribution  of  the  Palaeozoic  rocks  bor- 
dering the  valley  on  both  sides.  Last  summer  he  found  Carbonif- 
erous rocks  on  the  Tapajos,  and  Devonian  beds  near  Monte  Alegre. 
More  complete  suites  of  the  fossils  afforded  by  both  these  forma- 
tions will  be  made,  so  that  the  faunse  of  the  Carboniferous  and 
Devonian  of  Tropical  America  may  be  illustrated  and  compared 
with  those  of  North  America  and  £urope. 

2d.  A  search  for  Mesozoic  rocks  will  be  continued,  none  having 
yet  been  discovered  east  of  the  Purds. 

3d.  The  Tertiary  beds  forming  the  Table  topped  hills  will  be 
carefully  studied  at  Almeyrim  and  the  Serra  da  Parandgu&ra,  and 
the  height  of  these  hills  will  be  measured. 

4th.  The  deposits  of  the  lower  plain  will  be  reexamined,  and  in 
this  connection  a  journey  will  be  undertaken  across  the  Island  of 
Maraj6. 

5th.  The  shell  banks,  ferraces,  etc.,  on  the  borders  of  the  val- 
ley will  be  explored  to  determine,  if  possible,  the  character  and 
amount  of  the  last  uprise  of  the  Amazonian  region. 

6tlL.  The  Indian  mounds  of  Maraj6  will  be  explored. 

7th.  He  will  employ  native  guides,  and  continue  the  study  of 
the  Lingoa  Geral,  or  Modem  Northern  Tupi. 

Mr.  Orville  A.  Derby,  who  distinguished  himself  on  Prof.  Hartt's 
last  expedition,  accompanies  Prof.  Hartt  as  special  assistant. 
The  latter  has  already  had  several  months'  experience  in  photog- 
raphy and  goes  furnished  with  apparatus  for  taking  a  series  of  , 
views  with  which  to  illustrate  his  next  volume.  A  popular  illus- 
trated sketch  of  the  journey  will  appear  immediately  after  his 
return,  as  we  understand,  in  the  columns  of  ''Every  Saturday." 
As  extensive  a  collection  of  zoological,  geological  and  ethnolog- 
ical specimens  will  be  made  as  possible. 

The  expedition,  though  in  the  interest  of  Cornell  University, 
has  been  privately  gotten  up.  The  greater  part  of  the  fund  has 
been  furnished  by  Col.  Edwin  Morgan  of  Aurora,  N.  Y.,  who  also 
bore  a  large  part  of  the  expenses  of  his  last  expedition,  and,  in 
recognition  of  the  kindness  of  this  gentleman.  Prof.  Hartt  has 
given  to  this  exploration  the  name  of  the  Morgan  Expedition. 
Prof.  Hartt  has  received  considerable  pecuniary  aid  from  private 
individuals,  and  the  Peabody  Museimi  of  Archseology  has  placed 
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five  hundred  dollars  in  his  hands  to  be  used  for  archaeological  pur- 
poses. As  the  expedition  will  be  limited  by  the  amount  of  funds 
subscribed  for  the  purpose,  we  trust  that  some  of  our  liberal  coun- 
trymen will  contribute  to  keep  Prof.  Hartt  in  the  field  as  long  as 
possible.  Subscriptions  will  be  received  by  Major  O.  C.  James, 
P.  O.  box  6001,  N.  Y.,  or  by  Mr.  E.  G.  Putnam,  Business  Manager 
of  Cornell  University,  Ithaca,  N.  Y. 

From  Prof.  Hartt's  very  extensive  knowledge  of  the  country 
and  native  languages,  his  well  known  accuracy  of  observation  and 
former  extended  field  work  in  the  geology  of  North  America,  we 
believe  that  his  return  will  make  known  many  facts  of  the  greatest 
importance  to  science,  and  that  both  Mr.  Morgan  and  the  Cornell 
University  will  be  proud  of  the  results  attained  by  their  indefati- 
gable worker. 

None  of  the  entomological  collections  in  Paris,  says  PeiiteM 
NouveUe  Entomologiquea,  have  suflTered  much.  Those  of  the 
Museum  were  unharmed,  and  those  of  MM.  Chaudoir,  Salle,  Bois- 
duval  were  also  uninjured. 

Mr.  G.  R.  Crotch  is  to  spend  a  year  collecting  insects  in  Cali- 
fornia and  Oregon,  and  thence  proceed  to  Australia  and  other 
places  in  the  East.  Dr.  LeConte  is  to  work  up  the  American 
beetles  collected  by  him. 

Dr.  Boisduval  has  been  at  work  during  and  since  the  siege  of 
Paris  in  finishing  his  work  on  the  Sphinges  of  the  world.  This 
work,  which  will  fill  up  one  of  the  gaps  in  the  Suite  a  Buffon^  will 
form  the  fourth  volume  of  the  Hiatoire  Ndturelle  des  L^idopt^rts; 
it  will  comprise  the  Sphingidse,  Castnise,  and  Agariste. 

The  great  work  by  the  Messrs.  Felder  on  the  Lepidoptera  of  the 
Novara  (the  Austrian)  exploring  expedition  will  be  completed  this 
year.  It  will  contain  a  complete  classification  of  ihe  moths,  and 
will  supplement  Gu^n^e's  work  on  them. 

Our  next  issue,  which  will  probably  be  out  by  the  middle  of  the 
month,  will  constitute  Nos.  8  and  9,  containing  the  Address  of 
President  Hunt  before  the  American  Association  for  the  Advance- 
ment of  Science,  and  the  papers  read  before  the  Natural  History 
Sections  of  the  Indianapolis  meeting.  The  publication  of  this 
double  number  will  enable  us  to  close  our  volumes  with  the  dose 
of  each  year ;  an  end  as  much  desired  by  our  subscribers  as  by  the 
proprietors. 


NOTICE. 


\  lT"E  regret  that  the  publication  of  this  "  Association  Num- 
VV  ber"  has  been  delayed  beyond  the  15th  of  Sept^  which 
was  the  time  we  hoped  to  issue  it,  but  as  only  four  of  the  papers 
were  received  until  after  the  meeting,  the  delay  has  been  beyond 
our  control.  (The  October  number  is  now  in  -  press  and  will  be 
soon  issued.) 

Our  subscribers  will  notice  that  in  this  issue  we  give  160  pageSy 
equcU  to  two  and  a  half  regular  numbers^  and  that  this  double  num- 
ber constitutes  Nos.  8  and  9  of  Vol.  V.,  which  we  are  now  able  to 

dose  with  the  number  for  December,  1871 ;  Vol.  vi. 

commencing  with  the  year  1872. 

In  this  connection  we  must  again  call  on  our  subscribers  to  do 
all  they  can  for  us,  and  help  us  to  start  our  new  volume  with  a 
list  of  subsciibers  that  shall  no  longer  make  it  necessary  for  us  to 
carry  the  heavy  pecuniary  responsibility  that  has  embarassed  the 
magazine  from  its  start,  which,  though  gradually  lightened  by  the 
largely  increased  circulation,  is  j-et  very  considerable.  Hereto- 
fore, a  few  of  the  friends  and  supporters  of  science  have  come  for- 
ward at  our  call  for  aid,  and  we  trust  that  we  shall  not  ask  in  vain 
for  more  extended  assistance  in  placing  the  sixth  volume  of  the 
Naturalist  on  a  self  sustaining  basis,  now  that  all  must  see  that 
we  are  resolved  to  do  our  utmost  in  the  work.  It  would  certainly 
be  easy  work  for  one  half  of  our  present  subscribers  to  send  us 
two  or  three  new  names  with  their  own  renewal  of  subscription, 
and  that,  with  the  simple  renewal  of  the  other  half,  is  all  that  is 
necessary  to  secure  us  against  loss  on  the  next  volume. 

A.  S.  Packard,  jr.  and  F.  W.  Putnam, 

Editors  and  Proprietors  of  the 
Salem,  Oct.  5th,  1871.  Naturalist. 
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The  Qeognosy  of  the  Appalaohians  and  the  Origin  of  Orystalline  Books. 

ADDRESS  OF  THOMAS  STERRY  HUNT, 

On  RBTIBIirO  FBOX  THB  OFFICE  OF  PBBCIIDBNT  OF  THE  AMSSICAN  ASSOCIATION 

FOS  THB  ADYANCEMBNT  OF  SCISKCE. 

Gentlemen  op  the  Ahebican  Association  for  the  Advance- 
ment OF  Science:  — 

In  coming  before  you  this  evening  my  first  duty  is  to  announce 
the  death  of  Professor  William  Chauvenet.  This  sad  event  was 
not  unexpected,  since,  at  the  time  of  his  election  to  the  presidency 
of  the  Association,  at  the  close  of  our  meeting  at  Salem  in  August, 
1869,  it  was  already  feared  that  failing  health  would  prevent  him 
from  meeting  with  us  at  Troy,  in  1870.  This,  as  you  are  aware, 
was  the  case,  and  I  was  therefore  called  to  preside  over  the  Asso- 
ciation in  his  stead.  In  the  autumn  of  1869,  he  was  compelled  by 
illness  to  resign  his  position  of  Chancellor  of  the  Washington  Uni- 
versity of  St.  Louis,  and  in  December  last  died  at  the  age  of  fifty 
years,  leaving  behind  him  a  record  to  which  science  and  his  country 
may  point  with  just  pride.  During  his  connection  of  fourteen  years 
with  the  Naval  Academy  at  Annapolis  he  was  the  chief  instrument 
in  building  up  that  institution,  which  he  left  in  1859  to  take  the 
chair  of  Astronomy  and  Mathematics  at  St.  Louis,  where  his  re- 
markable qualities  led  to  bis  selection,  in  1862,  for  the  post  of 
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chancellor  of  the  university,  which  he  filled  with  great  credit  and 
usefulness  up  to  the  time  of  his  resignation.  *  It  is  not  for  me  to 
pronounce  the  eulogy  of  Professor  Chauvenet,  to  speak  of  his  pro- 
found attainments  in  astronomy  and  mathematics,  or  of  his  pub- 
lished works,  which  have  already  taken  rank  as  classics  in  the 
literature  of  these  sciences.  Others  more  familiar  with  his  field 
of  labor  may  in  proper  time  and  place  attempt  the  task.  All  who 
knew  him  can  however  join  with  me  in  testifying  to  his  excellencies 
as  a  man,  an  instructor  and  a  friend.  In  his  assiduous  devotion 
to  scientific  studies  he  did  not  neglect  the  more  elegant  arts,  but 
was  a  skilf\il  musician,  and  possessed  of  great  general  culture  and 
refinement  of  taste.  In  his  social  and  moral  relations  he  was 
marked  by  rare  elevation  and  purity  of  character,  and  has  left  to 
tjie  world  a  standard  of  excellence  in  every  relation  of  life  which 
few  can  hope  to  attain. 

In  accoi'dance  with  our  custom  it  becomes  my  duty  in  quitting 
the  honorable  position  of  president,  which  I  have  filled  for  the 
past  year,  to  address  you  upon  some  theme  which  shall  be  ger- 
mane to  the  objects  of  the  Association.  The  presiding  oflSeer,  as 
you  are  aware,  is  generally  chosen  to  represent  alternately  one  of 
the  two  great  sections  into  which  the  members  of  the  Association 
are  supposed  to  be  divided ;  viz.,  the  students  of  the  natural-his- 
tory sciences  on  the  one  hand,  and  of  the  physico-mathematical 
and  chemical  sciences  on  the  other.  The  arrangement  by  whidi, 
in  our  organization,  geology  is  classed  with  the  natural-histoir 
division,  is  based  upon  what  may  fairly  be  challenged  as  a  some- 
what narrow  conception  of  its  scope  and  aims.  While  theoretical 
geology  investigates  the  astronomical,  'physical,  chemical  and  bio- 
logical laws  which  have  presided  over  the  development  of  our 
earth,  and  while  practical  geology  or  geognosy  studies  its  natural 
history,  as  exhibited  in  its  physical  structure,  its  mineralogy  and 
its  paleontology,  it  will  be  seen  that  this  comprehensive  science  is 
a  stranger  to  none  of  the  studies  which  are  included  in  the  plan  of 
our  Association,  but  rather  sits  like  a  sovereign,  commanding  in 
turn  the  services  of  all. 

As  a  student  of  geology,  I  scarcely  know  with  which  section  of 
the  Association  I  should  to-day  identify  myself.     Let  me  endeavor 
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rather  to  mediate  between  the  two,  and  show  you  somewhat  of  the 
two-fold  aspect  which  geological  science  pi-esents,  when  viewed 
respectively  from  the  stand-points  of  natural  history  and  of  chem- 
istry. I  can  hardly  do  this  better  than  in  the  discussion  of  a 
subject  which  for  the  last  generation  has  afforded  some  of  the  most 
fascinating  and  perplexing  problems  for  our  geological  students ; 
viz.,  the  history  of  the  great  Appalachian  mountain  chain.  No- 
where else  in  the  world  has  a  mountain  system  of  such  geographi- 
cal extent  and  such  geological  complexity  been  studied  by  such  a 
number  of  zealous  and  learned  investigators,  and  no  other,  it  may 
be  confidently  asserted,  has  fhmished  such  vast  and  important 
results  to  geological  science.  The  laws  of  mountain  structure,  as 
revealed  in  the  Appalachians  by  the  labors  of  the  brothers  Henry 
I>.  and  WUliam  B.  Rogers,  of  Lesley  and  of  Hall,  have  given  to 
the  world  the  basis  of  a  correct  system  of  orographic  geology,* 
and  many  of  the  obscure  geological  problems  of  Europe  become 
plain  when  read  in  the  light  of  our  American  experience.  To 
discuss  even  in  the  most  summary  manner  all  of  the  questions 
which  the  theme  suggests,  would  be  a  task  too  long  for  the  present 
occasion,  but  I  shall  endeavor  to-night  in  the  first  place  to  bring 
before  you  certain  facts  in  the  history  of  the  physical  stnicture, 
the  mineralogy  and  the  paleontology  of  the  Appalachians ;  and 
in  the  second  place  to  discuss  some  of  the  physical,  chemical  and 
biological  conditions  which  have  presided  over  the  formation  of 
the  ancient  crystalline  rocks  that  make  up  so  large  a  portion  of 
our  great  eastern  mountain  system. 

/.     The  Oeognoay  of  the  Appalachian  System. 

The  age  and  geological  relations  of  the  crystalline  stratified  rocks 
of  eastern  North  America  have  for  a  long  time  occupied  the  at- 
tention of  geologists.  A  section  across  northern  New  York,  from 
Ogdensburg  on  the  St.  Lawrence  to  Portland  in  Maine,  shows  the 
existence  of  three  distinct  regions  of  unlike  crystalline  schists. 
These  are  the  Adirondacks  to  the  west  of  Lake  Champlain,  the 
Green  Mountains  of  Vermont,  and  the  White  Mountains  of  New 
Hampshire.  The  lithological  and  mineralogical  differences  between 
the  rocks  of  these  three  regions  are  such  as  to  have  attracted 
the  attention  of  some  of  the  earlier  observers.    Eaton,  one  of  the 
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foonders  of  American  geology,  at  least  as  early  as  1832,  disHii- 
gnished  in  his  Geological  Text  book  (2d  edition)  between  the  gnein 
of  the  Adirondacks  and  that  of  the  Green  Mountains.  Adopting 
the  then  received  divisions  of  primary,  transition,  secondary  and 
tertiary  rocks,  he  divided  each  of  these  series  into  three  classes, 
which  he  named  carboniferous,  quartzose  and  calcareous ;  meaning 
by  the  first  schistose  or  argillaceous  strata  such  as,  according  to 
him,  might  include  carbonacepus  matter.  These  three  divisions  in 
fact  corresponded  to  clay,  sand,  and  lime-rocks,  and  were  supposed 
by  him  to  be  repeated  in  the  same  order  in  each  series.  This  was 
apparently  the  first  recognition  of  that  law  of  cycles  in  sedimenta- 
tion upon  which  I  afterwards  insisted  in  1863.*  Without,  so  far  as  I 
am  aware,  defining  the  relations  of  the  Adirondacks,  he  referred  to 
the  lowest  or  carboniferous  division  of  the  primary  series,  the  ciys- 
talline  schists  of  the  Green  Mountains,  while  the  quartzites  and 
marbles  at  their  western  base  were  made  the  quartzose  and  calca- 
reous divisions  of  this  primary  series.  The  argillites  and  sandstones 
lying  still  farther  westward,  but  to  the  east  of  the  Hudson  River, 
were  regarded  as  the  first  and  second  divisions  of  the  transition 
series,  and  were  followed  by  its  calcareous  division,  which  seems  to 
have  included  the  limestones  of  the  Trenton  group ;  all  of  these 
rocks  being  supposed  to  dip  to  the  westward,  and  liway  from  the 
central  axis  of  the  Green  Mountains.  Eaton  does  not  appear 
to  have  studied  the  White  Mountains,  or  to  have  considered  thdr 
geological  relations.  They  were,  however,  clearly  distinguished 
ft*om  the  former  by  C.  T.  Jackson  in  1844,  when,  in  his  report  on 
the  geology  of  New  Hampshire,  he  described  the  White  Moun- 
tains as  an  axis  of  primary  granite,  gneiss  and  mica-schist,  ov»- 
laid  successively,  both  to  the  east  and  west,  by  what  were  designa- 
ted by  him  Cambrian  and  Silurian  rocks ;  these  names  having,  since 
the  time  of  Eaton's  publication,  been  introduced  by  English  ged- 
<^8t8.  While  these  overlying  rocks  in  Maine  were  unaltered,  he 
conceived  that  the  corresponding  strata  in  Vermont,  on  the  western 
side  of  the  granitic  axis,  had  been  changed  by  the  action  of  introsiTe 
serpentines  and  intrusive  quartzites,  which  had  altered  the  Cam- 
brian into  the  Green  Mountain  gneiss,  and  converted  a  portion  of 
the  fossiliferous  Silurian  limestones  of  the  Champlain  valley  into 
white  marbles,  t    Jackson  did  not  institute  any  comparison  be- 

*  Amer.  Jour.  Set.,  n,  zxxr,  106. 
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tween  the  rocks  of  the  White  Mountains  and  those  of  the  Adiron- 
docks ;  bat  the  Messrs.  Rogers  in  the  same  year,  1844,  published 
an  essay  on  the  geological  age  of  the  White  Mountains,  in  which, 
while  endeavoring  to  show  their  Upper  Silurian  age,  they  speak  of 
them  as  having  been  hitherto  regarded  as  consisting  exclusively 
of  various  modifications  of  granitic  and  gneissoid  rocks,  and  as  be- 
longing ^'to  the  so-called  primary  periods  of  geologic  time."* 
They  however  considered  that  these  rocks  had  rather  the  aspect  of 
altered  paleozoic  strata,  and  suggested  that  they  might  be,  in  part 
at  least,  of  the  age  of  the  Clinton  division  of  the  New  York 
system ;  a  view  which  was  supported  by  the  presence  of  what  were 
at  the  time  regarded  by  the  Messrs.  Rogers  as  organic  remains. 
Subsequently,  in  1847,t  they  announced  that  they  no  longer  consid- 
ered these  to  be  of  organic  origin,  without  however  retracting 
their  opinion  as  to  the  paleozoic  age  of  the  strata.  Reserving  to 
another  place  in  my  address  the  discussion  of  the  geological  age 
of  the  White  Mountain  rocks,  I  proceed  to  notice  briefly  the  dis- 
tinctive characters  of  the  three  groups  of  crystalline  strata  just 
mentioned,  which  will  be  shown  in  the  sequel  to  have  an  impor* 
tance  in  geology  beyond  the  limits  of  the  Appalachians. 

I.  The  Adirondack  or  Laurentide  Series.  The  rocks  of  this 
series,  to  which  the  name  of  the  Laurentian  system  has  been  given, 
may  be  described  as  chiefly  Arm  granitic  gneisses,  often  veiy 
coarse-grained,  and  generally  reddish  or  grayish  in  color.  They 
are  frequently  hornblendic,  but  seldom  or  never  contain  much  mica, 
and  the  mica-schists,  (often  accompanied  with  staurolite,  garnet, 
andalusite  and  cyanite),  so  characteristic  of  the  White  Mountain 
series,  are  wanting  among  the  Laurentian  rocks.  They  are  also 
destitute  of  argillites,  which  are  found  in  the  other  two  series. 
The  quartzites,  and  the  pyroxenic  and  hornblendic  rocks,  asso- 
ciated with  great  formations  of  crystalline  limestone,  with  graph- 
ite, and  immense  beds  of  magnetic  iron  ore,  give  a  peculiar 
character  to  portions  of  the  Laurentian  system. 

II.  Ilie  Green  Mountain  Series.  The  quartzo-feldspathic  rocks 
of  this  series  are  to  a  considerable  extent  represented  by  a  fine- 
gained  petrosilex  or  eurite,  though  they  often  assume  the  form  of 
a  true  gneiss,  which  is  ordinarily  more  micaceous  than  the  typical 


*  Amer.  Jonr.  Scl.,  II,  1, 411. 
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Laurentian  gneiss.  The  coarse-grained,  porphyritic,  reddish  yari* 
eties  common  to  the  latter  are  wanting  in  the  Green  Mountnins, 
where  the  gneiss  is  generally  of  pale  greenish  and  grayish  hues. 
Massive  stratified  diorites,  and  epidotic  and  chloritic  rocks,  often 
more  or  less  schistose,  with  steatite,  dark  colored  serpentines  and 
ferriferous  dolomites  and  magnesites  also  characterize  this  gneissic 
series,  and  are  intimately  associated  with  beds  of  iron  ore,  generally 
a  slaty  hematite,  but  occasionally  magnetite.  Chrome,  titanium, 
nickel,  copper,  antimony  and  gold  are  frequently  met  with  in  this  se^ 
ries.  The  gneisses  often  pass  into  schistose  micaceous  quartzites, 
and  the  argillites,  which  abound,  frequently  assume  a  soft,  unctuous 
character,  which  has  acquired  for  them  the  name  of  talcose  or  nar 
creous  slates,  though  analysis  shows  them  not  to  be  magnesian, 
but  to  consist  essentially  of  a  hydrous  micaceous  mineral.  They 
are  sometimes  black  and  graphitic. 

III.  The  White  Mountain  Series.  This  series  is  characterized 
by  the  predoiiiinance  of  well  defined  mica-schists  interstratified 
with  micaceous  gneisses.  These  latter  are  ordinarily  light  colored 
from  the  presence  of  white  feldspar,  and,  though  generally  fine  in 
texture,  are  sometimes  coarse-grained  and  porphyritic.  They  are 
less  strong  and  coherent  than  the  gneisses  of  the  Laurentian,  and 
pass,  through  the  predominance  of  mica,  into  mica-schists,  which 
are  themselves  more  or  less  tender  and  friable,  and  present  every 
variety,  from  a  coarse  gneiss-like  aggi*egate  down  to  a  fine-grained 
schist,  which  passes  into  argillite.  The  micaceous  schists  of  this 
series  are  generally  much  richer  in  mica  than  those  of  the  preced- 
ing series,  and  often  contain  a  large  proportion  of  well  defined  crvs- 
talline  tables  belonging  to  the  species  muscovite.  The  cleavage 
of  these  micaceous  schists  is  generally,  if  not  always,  coincident 
with  the  bedding,  but  the  plates  of  mica  in  the  coarser-grained 
varieties  are  often  arranged  at  various  angles  to  the  cleavage  and 
bedding-plane,  showing  that  they  were  developed  after  se<limenU- 
tion,  by  crystallization  in  the  mass ;  a  circumstance  which  distin-  * 
guishes  them  from  rocks  derived  from  the  ruins  of  these,  which  are 
met  with  in  more  recent  series.  The  White  Mountain  rocks  also 
include  beds  of  micaceous  quartzite.  The  basic  silicates  in  this 
series  are  represented  chiefly  by  dark  colored  gneisses  and  schists, 
in  which  hornblende  takes  the  place  of  mica.  These  pass  occa- 
sionally into  beds  of  dark  hornblende-rock,  sometimes  holding 
garnets.    Beds  of  crystalline  limestone  occasionally  occur  in  the 
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schists  of  the  White  Mountain  series,  and  are  sometimes  accom- 
panied by  pyroxene,  garnet,  idocrase,  sphene  and  graphite,  as  in 
the  corresponding  rocks  of  the  Laurentian,  which  this  series,  in  its 
more  gneissic  portions,  closely  resembles,  though  apparently  dis- 
tinct geognostically.  The  limestones  are  intimately  associated 
with  the  highly  micaceous  schists  containing  staurolite,  andalusite, 
cyanite  and  garnet.  These  schists  are  sometimes  highly  plumbag- 
inous, as  seen  in  the  graphitic  mica-schist  holding  garnets  in 
Nelson,  New  Hampshire,  and  that  associated  with  cyanite  in  Corn- 
wall, Conn.  To  this  third  series  of  crystalline  schists  belong  the 
concretionary  granitic  veins  abounding  in  beryl,  tourmaline  and 
lepidolite,  and  occasionally  containing  tinstone  and  columbite. 
Granitic  veins  in  the  Laurentian  gneisses  frequently  contain  tour- 
maline, but  have  not,  so  far  as  yet  known,  yielded  the  other  min- 
eral species  just  mentioned.  * 

Keeping  in  mind  the  characteristics  of  these  three  series,  it  will 
be  easy  to  trace  them  southward  by  the  aid  of  the  concise  and  ac- 
cnrate  descriptions  which  Prof.  H.  D.  Rogers  has  given  us  of  the 
rocks  of  Pennsylvania.  In  his  report  on  the  geology  of  this  state 
he  has  distinguished  three  districts  of  various  crystalline  schists, 
which  are  by  him  included  together  under  the  name  of  gneissic 
or  hypozolc  rocks.  Of  these  districts  the  most  northern,  or  the 
South  Mountain  belt,  to  the  northwest  of  the  Id^csozoic  basin,  is 
said  to  be  the  continuation  of  the  Highlands  of  New  York  and  New 
Jersey,  which,  crossing  the  Delaware  near  Easton,  is  continued 
southward  through  Pennsylvania  and  Maryland  into  Virginia, 
where  it  appears  in  the  Blue  Ridge.  The  gneiss  of  this  district 
In  Pennsylvania  is  described  as  differing  considerably  from  that  of 
the  southernmost  district,  being  massive  and  granitoid,  often  hom- 
blendic,  with  much  magnetic  iron,  but  destitute  of  any  consider- 
able beds  of  micaceous,  talcose  or  chloritic  slate,  which  mark  the 
rocks  of  the  southern  district.  These  characters  are  sufiScient  to 
show  that  the  gneiss  of  this  northern  district  is  lithologically  as 
well  as  geognostically  identical  with  that  of  the  Highlands,  and 
belongs  like  it  to  the  Adirondack  or  Laurentian  system  of  crystal- 
line rocks.  The  gneiss  of  the  middle  district  of  Pennsylvania,  to 
the  south  of  the  Mesozoic,  but  north  of  the  Chester  valley,  is  de- 
scribed by  Rogers  as  resembling  that  of  the  South  Mountain  or 


*  Hant,  Notes  on  Granitic  BockB;  Amer.  Jour.  Sci.,  lU,  i,  182. 
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noithem  district,  and  to  consist  chiefly  of  white  feldspntidc  and 
dark  homblendic  gneiss,  with  very  little  mica,  and  with  crystalline 
limestones. 

The  gneiss  of  the  third  or  southern  district,  that  lying  to  the 
south  of  the  Montgomery  and  Chester  valleys,  comes  from  beneath 
the  Mesozoic  of  New  Jersey  about  six  miles  northeast  of  Trenton, 
and  stretching  southwestward,  occupies  the  southern  b<Mder  of 
Pennsylvania,  extending  into  Delaware  and  Maryland.  It  is  sab- 
divided  by  Rogers  into  three  belts;  the  first  or  southernmost 
of  these,  passing  through  Philadelphia,  consists  of  alternations  of 
dark  homblendic  and  highly  micaceous  gneiss,  with  abundance 
of  mica-slate,  sometimes  coarse-grained,  and  at  other  times  so  fine- 
grained as  to  constitute  a  sort  of  whet-slate.  To  the  northwest- 
ward the  strata  become  still  more  micaceous,  with  garnets  and 
beds  of  hornblende  slate,  till  we  reach  the  second  subdivision, 
which  consists  of  a  great  belt  of  highly  talcose  and  micaceous 
schists,  with  steatite  and  serpentine,  and  is  in  its  turn  succeeded 
by  a  third,  narrow  belt  resembling  the  less  micaceous  members 
of  the  first  or  southernmost  subdivision.  The  micaceous  schists  of 
this  region  abound  in  staurolite,  garnet,  cyanite  and  corundum, 
and  are  traversed  by  numerous  irregular  granitic  veins  containing 
beryl  and  tourmaline.  All  of  these  characters  lead  us  to  refer  the 
gneiss  of  this  southern  district  to  the  third  or  White  Mountain 
series,  with  the  exception  of  the  middle  subdivision,  which  presents 
the  aspect  of  the  second  or  Green  Mountain  series. 

Above  the  hypozoic  gneisses  Rogers  has  placed  his  azoic  or 
semi-metamorphic  series,  which  is  traceable  from  the  vicinity  of 
Trenton  to  the  Schuylkill,  along  the  northern  boundary  of  the 
southern  hypozoic  gneiss  district.  This  series  is  supposed  by 
Rogers  to  be  an  altered  form  of  the  primal  sandstones  and  slates, 
and  is  described  as  consisting  of  a  feldspathic  quartzite  or  eurite, 
containing  in  some  cases  porphyritic  beds  with  crystals  of  feld^r 
and  hornblende,  together  with  various  crystalline  schists ;  includ- 
ing in  fact  the  whole  of  the  great  serpentine  belt  of  Montgomery, 
Chester  and  Lancaster  counties,  with  its  steatites,  homblendic, 
dioritic,  chloritic,  and  micaceous  schists  (often  garnet-bearing), 
together  with  a  band  of  argillite,  affording  roofing-slates.  With 
this  great  series  are  associated  chrotnic  and  titanic  iron,  and  ores 
of  nickel  and  copper.  Veins  of  albite  with  corundum  also  inter- 
sect this  series  near  Unionville.    We  are  repeatedly  assured  by 
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Bogers  that  these  rocks  so  mach  resemble  the  underlying  hypozoic 
gneiss,  as  to  be  readily  confounded  with  them ;  .and  when  compared 
with  the  latter,  as  displayed  in  the  southern  district,  it  is  difficult 
to  believe  that  we  have  in  this  so-called  azoic  or  metamorphic 
series  of  the  Montgomery  and  Chester  valleys,  anything  else  than 
a  repetition  of  these  same  crystalline  schists  which  have  been  de- 
scribed along  their  southern  boundary,  representing  the  Green 
Mountain  and  the  White  Mountain  series.  We  thus  avoid  the  dif- 
ficulty of  supposing  that  we  have  in  this  region  two  sets  of  ser- 
pentinic  rocks,  and  two  of  mica-schists,  lithologically  similar,  but 
of  widely  different  ages, — a  conclusion  highly  improbable.  It 
should  be  said  that  Rogers,  in  accordance  with  the  notions  then 
generally  received,  looked  upon  serpentine  as  an  eruptive  rock, 
which  had  altered  the  adjacent  strata,  converting  the  mica^chists 
into  steatitic  and  chloritic  rocks. 

This  so-called  azoic  series,  according  to  Rogers,  underlies  the  au- 
roral limestone  of  Pennsylvania,  thus  apparently  occupying  the 
horizon  of  the  primal  paleozoic  division  or  Potsdam  series.  We 
find,  however,  in  his  report  on  the  geology  of  the  state,  no  satis- 
factory evidence  of  the  identity  of  the  two  series.  On  the  con- 
trary, a  very  different  conclusion  would  seem  to  follow  ftom  certain 
facts  there  detailed.  The  azoic  or  so-called  metamorphic  primal 
strata  are  said  to  have  a  very  uniform  nearly  vertical  dip,  or  with 
high  angles  to  the  southward,  while  the  micaceous  and  gneissic 
strata  of  the  northern  subdivision  of  the  southern  district  of  so- 
called  hypozoic  rocks,  limiting  these  last  to  the  south,  present 
either  minute  local  contortions  or  wide  gentle  undulations,  with 
comparatively  moderate  dips,  for  the  most  part  to  the  northward.  * 
From  this,  I  think  we  may  infer  that  the  nearly  vertical  strata  must 
be,  in  truth,  older  underlying  rocks  belonging,  not  to  the  paleozoic 
system,  but  to  our  second  series  of  crystalline  schists.  We  con- 
clude, then,  that  while  the  gneisses  to  the  northwest,  and  probably 
those  along  the  southeast  rim  of  the  Mesozoic  basin  of  Pennsyl- 
vania are  Laurentian,  the  great  valley  southward  to  the  Delaware 
is  occupied  by  the  rocks  of  the  Green  Mountain  and  White  Moun- 
tain series.  The  same  two  tj'pes  of  rocks,  extending  to  the  north- 
east, are  developed  about  New  York  city,  in  the  mica-schists  of 
Manhattan  and  the  serpentines  of  Staten  Island  and  Hoboken; 

*  BogerSy  Geology  of  Pennsylyania,  I,  pp.  01^74,  and  164-108. 
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while  in  the  range  of  the  Highlands,  the  gneiss  belt  of  the  South 
Mountain  crosses  the  Hudson  river. 

The  three  series  of  gneissic  rocks  which  we  have  distinguished 
in  our  section  to  the  northward  have,  in  southeastern  New  York, 
as  in  Pennsylvania,  been  grouped  together  in  the  primary  system, 
and  may  thence  all  be  traced  into  western  New  England.  In  Dr. 
Fercival's  geological  report  and  map  of  Connecticut,  published  in 
1840,  it  will  be  seen  that  he  refers  to  the  gneiss  of  the  Highlands 
two  gneissic  areas  in  Litchfield  county ;  the  one  occupying  parts  of 
Cornwall  and  Ellsworth,  and  the  other  extending  from  Torrington, 
northward  through  Winchester,  Norfolk  and  Colebrooke  into  Berk- 
shire county,  Massachusetts.  Farther  investigations  may. confirm 
the  accuracy  of  Fercival's  identification,  and  show  the  Laurentian 
age  of  these  New  England  gneisses,  a  view  which  is  apparently  sup- 
ported by  the  mineralogical  characters  of  some  of  the  rocks  in  this 
region.  Emmons  informs  us  that  primary  limestones  with  graphite, 
(perhaps  Laurentian),  are  met  with  in  the  Hoosic  range  in  Massa- 
chusetts east  of  the  Stockbridge  (Taconic)  limestones. 

The  rocks  of  the  second  series  are  traceable  from  southwestern 
Connecticut  northward  to  the  Green  Mountains  in  Vermont,  and 
the  micaceous  schists  and  gneisses  of  the  third  or  White  Mountain 
series  are  found  both  to  the  east  and  the  west  of  the  Mesozoic  vat- 
ley  in  Connecticut  and  Massachusetts.  They  also  occupy  a  con- 
siderable area  in  eastern  Vermont,  where  they  are  separated  from 
the  White  Mountain  range  by  an  outcrop  of  rocks  of  the  second 
series.  To  the  southeast  of  the  White  Mountains,  along  our  line  of 
section,  the  same  micsrschists  and  gneisses,  often  with  ver>'  mod- 
erate dips,  extend  as  far  as  Portland,  Maine,  where  they  are  inter- 
rupted by  the  outcropping  of  greenish  chloritic  and  chromiferous 
schists,  in  nearly  vertical  beds,  which  appear  to  belong  to  the  sec- 
ond series. 

I  find  that  the  strata  of  the  second  series  appear  from  beneath 
the  Carboniferous  at  Newport,  Rhode  Island,  in  a  nearly  vertical 
attitude,  and  also  in  the  vicinity  of  Boston  and  Brighton,  Saugus 
and  Lynnfield.  Their  relations  in  this  region  to  the  gneisses  with 
crystalline  limestones  of  Chelmsford,  etc.,  which  I  have  referred  to 
the  Laurentian  series,*  have  yet  to  be  determined. 

We  have  already  mentioned  that  the  crystalline  rocks  of  Penn- 
sylvania pass  into  Maryland  and  Virginia,  where,  as  H.  D.  Rogers 

*  Amer.  Jour.  Sci.,  II,  xlix,  76. 
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informs  us,  they  appear  in  the  mountains  of  the  Blue  Ridge.  It 
remains  to  be  seen  whether  the  three  types  which  we  have  pointed 
oat  in  Pennsylvania  are  to  be  recognized  in  this  region.  A  great 
belt  of  crystalline  schists  extends  from  Virginia  through  North 
and  South  Carolina,  and  into  eastern  Tennessee,  where,  according 
to  Safibrd,  these  rocks  underlie  the  Potsdam.  It  is  easy,  from  the 
reports  of  Lieber  on  the  geology  of  South  Carolina,  to  identify  in 
this  state  the  two  types  of  the  Green  Mountain  and  White  Moun- 
tain series.  The  former,  as  described  by  him,  consists  of  talcose, 
chloritic  and  epidotic  schists,  with  diorites,  steatites,  actinolite- 
Tock  and  serpentines.  It  may  be  noted  that  he  still  adheres  to  the 
notion  of  the  eruptive  origin  of  the  last  three  rocks,  which  the  ob- 
servations of  Emmons,  Logan  and  myself  in  the  Green  Mountains 
bave  shown  to  be  untenable.  These  rocks  in  South  Carolina  gen- 
erally dip  at  veiy  high  angles.  The  great  gneissic  area  of  Anderson 
and  Abbeville  districts  is  described  by  Lieber  as  consisting  of  fine- 
gi'ained  grey  gneisses  with  micaceous  and  hornblendic  schists,  and 
is  cut  by  numerous  veins  of  pegmatite,  holding  garnet,  tourmaline 
and  beryl.  These  rocks,  which  have  the  characters  of  the  White 
Mountain  series,  appear,  from  the  incidental  observations  to  be 
found  in  Lieber's  reports,  to  belong  to  a  higher  group  than  the 
chloritic  and  serpentinic  series,  and  to  dip  at  comparatively  mod- 
erate angles. 

Professor  Emmons,  whose  attention  was  early  turned  to  the  ge- 
ology of  western  New  England,  did  not  distinguish  between  the 
three  types  which  we  have  defined,  but,  like  Rogers  in  Pennsylva- 
nia, included  all  the  crystalline  rocks  of  that  region  in  the  primary 
system.  It  is  to  him,  however,  that  we  owe  the  first  correct  no- 
tions of  the  geolc^ical  nature  and  relations  of  the  Green  Mountains. 
These,  he  has  remarked,  are  often  made  to  include  two  ranges  of 
bills  belonging  to  different  geological  series.  The  eastern  range, 
including  the  Hoosic  Mountain  in  Massachusetts,  and  Mount 
Mansfield  in  Vermont,  he  referred  to  the  primary ;  which  he  de- 
scribed as  including  gneiss,  mica-schist,  talcose  slate  and  horn- 
blende, with  beds  and  veins  of  granite,  limestone,  serpentine  and 
trap.  He  declared,  moreover,  that  there  is  no  clear  line  of  de- 
marcation among  the  various  schistose  primary  rocks,  and  cited, 
as  an  illustration,  the  passage  into  each  other  of  serpentine,  stea- 
tite and  talcose  schist.  His  description  of  the  crystalline  rocks  of 
this  range  will  be  recognized  as  comprehensive  and'  truthful. 
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To  the  west  of  the  hills  of  primary  schist,  he  placed  his  Taoonic 
system,  named  from  the  Taconic  hills,  which  ran  from  north  to 
south  along  the  boundary  line  of  New  York  and  Massachusetts  and 
form  a  range  parallel  with  the  Green  Mountains.  The  lower  por- 
tions of  the  Taconic  system,  according  to  Emmons,  are  schistoee 
rocks  made  up  firom  the  ruins  of  the  primary  schists  which  lie  to 
the  east  of  them.  Thus  the  talcose  schists  of  Berkshire  are  said 
to  be  regenerated  rocks,  belonging  to  the  newer  system,  but  low- 
ing the  color  and  texture  of  the  older  talcose  schists  firom  whidi 
they  were  foimed.  How  far  this  is  true  of  these  particular  starata 
may  be  a  question,  for  there  is  reason  to  believe  that  EmmoiiB 
included  among  his  Taconic  rocks  some  beds  belonging  to  the  older 
crystalline  series  of  the  Green  Mountains ;  yet  it  is  not  less  true  that 
the  possibility  of  derived  rocks  of  this  kind  is  one  which  has  been 
too  much  overlooked  by  geologists.  Emmons  elsewhere  remarka 
that  while  the  talcose  slates  of  the  primary  are  associated  witJi 
steatite  and  with  hornblende,  these  are  never  found  in  the  Taconic 
rocks,  and  also,  that  epidote,  actinolite,  titanium  (rutiie),  etc, 
which  are  characteristic  minerals  of  the  primary,  are  wanting  in 
the  Taconic  system. 

The  statements  of  Enundns  on  this  point,  were  sufficiently  ex- 
plicit ;  he  included  in  the  primary  system  all  of  the  crystalline 
schists  of  the  Green  Mountains,  except  certain  talcose  and  mi- 
caceous beds,  which  he  supposed  to  be  composed  from  the  ruins 
of  similar  strata  in  the  primary,  and  to  constitute,  with  a  great 
mass  of  other  rocks,  the  Taconic  system  ;  which  was,  in  its  torn, 
unconformably  overlaid  by  the  Potsdam  sandstone  and  Calciferons 
sandrock  of  the  New  York  system.  His  views  have,  however,  been 
misunderstood  by  more  than  one  of  his  critics ;  thus,  Mr.  Marcon, 
while  defending  the  Taconic  system,  makes  it  to  include  the  three 
groups  just  mentioned,  viz. :  I,  the  Green  Mountain  gneiss ;  H,  the 
Taconic  strata  as  defined  by  Emmons,  and  IH,  the  Potsdam  sand- 
stone,* thus  uniting  in  one  system  the  crystalline  schists  and  the 
overlying  uncrystalline  fossiliferous  sediments,  in  direct  opposition 
to  the  plainly  expressed  teachings  of  Emmons,  as  laid  down  in  his 
report  on  the  Geology  of  the  Northern  District  of  New  York,  and 
later,  in  1846,  f  in  his  work  on  the  Taconic  system. 

In  the  geological  survey  of  the  state  of  New  York,  the  rocks  of 

*  Froo.  Boat.  Nat«  Hist.  Soc.,  Not.  6, 1861,  and  Amer.  Jour.  Scl.,  II,  xxxiii,  289. 
jLoc.  cit.,  p.  199,  and  Agrioult.,  N.  York,  1, 68. 
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the  Champtain  division,  inclading  the  strata  from  the  base  of  the 
Potsdam  sandstone  to  the  summit  of  the  Loraine  or  Hudson  River 
shales,  had,  by  his  colleagues,  been  looked  upon  as  the  lowest  of 
the  paleozoic  system.  Professor  Eknmons,  however,  was  led  to 
r^ard  the  very  dissimilar  strata  of  the  Taconic  hills  as  constituting 
a  distinct  and  more  ancient  series.  A  similar  view  had  been  held  by 
Eaton,  who  placed,  as  we  have  already  seen,  above  the  crystalline 
schists  of  the  Green  Mountains,  his  primary  quartzose  and  calcare- 
ous formations,  followed  to  the  westward  by  transition  argillites  and 
sandstones,  which  latter  appear  to  have  corresponded  to  the  Pots- 
dam sandstone  of  New  York.  Emmons,  however,  gave  a  greater 
form  and  consistency  to  this  view,  and  endeavored  to  sustain  it  by 
the  evidence  of  fossils,  as  well  as  by  structure.  The  Taconic  sys- 
tem, as  defined  by  him,  may  be  briefly  described  as  a  series  of 
uncrystalline  fossiliferous  sediments  reposing  unconformably  on 
the  crystalline  schists  of  the  Green  Mountains,  and  partly  made 
up  of  their  ruins ;  while  it  is,  at  the  same  time,  overlaid  uncon- 
formably by  the  Potsdam  and  Calciferous  formations  of  the  Cham- 
plain  division,  and  constitutes  the  true  base  of  the  paleozoic 
column, — thus  occupying  the  position  of  the  British  Cambrian. 

Although  he  claimed  to  have  traced  this  Taconic  system  through- 
out the  Appalachian  chain  from  Maine  to  North  Carolina,  it  is 
along  the  confines  of  Massachusetts  and  New  York  that  its  devel- 
opment was  most  minutely  studied.  He  divided  it  into  a  lower 
and  an  upper  division,  and  estimated  its  total  thickness  at  not  less 
than  thirty  thousand  feet,  consisting,  in  the  order  of  deposition, 
of  the  following  members :  —  1.  Granular  quartz ;  2.  Stockbridge 
limestone ;  3.  Magnesian  slate ;  4.  Sparry  limestone ;  5.  Roofing- 
slate,  graptolitic ;  6.  Silicious  conglomerate ;  7.  Taconic  slate ;  8. 
Black  slate.  The  apparent  order  of  superposition  differs  from  this, 
and  it  was  conceived  by  Professor  Emmons  that  during  the  accu- 
mulation of  these  Taconic  rocks,  the  Green  Mountain  gneiss,  which 
formed  the  eastern  border  of  the  basin,  was  gradually  elevated  so 
as  to  bring  successively  the  older  members  above  the  ocean  from 
which  the  sediments  were  being  deposited.  From  this  it  resulted 
that  the  upper  members  of  the  system,  such  as  the  black  slates, 
were  confined  to  a  very  narrow  belt,  and  never  extended  far  east- 
ward ;  although  he  admits  that  denudation  may  have  removed  large 
portions  of  these  upper  beds.  At  a  subsequent  period,  a  series  of 
parallel  faults,  with  upthrows  on  the  eastern  side,  is  supposed  to 
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have  broken  the  strata,  given  them  an  eastward  dip,  and  caused  the 
newer  beds  to  pass  successively  beneath  the  older  ones,  thus  pro- 
ducing an  apparently  inverted  successiony  and  making  their  present 
seeming  order  of  superposition  completely  deceptive.  In  speaking 
of  this  supposed  arrangement  of  the  members  of  his  Taconic  sys- 
tem, Emmons  alluded  to  them  as  ^'  inverted  strata ;"  while  by  Mr. 
Marcou,  the  strata  were  said  to  be  ^^  overturned  on  each  side  of  the 
crystalline  and  eruptive  rocks  which  occupy  the  centre  of  the  chain, 
producing  thus  a  fan-shaped  structure,"  etc.*  I  have  elsewhere 
shown  that  this  notion,  though  to  some  extent  countenanced  by 
his  vague  and  inaccurate  use  of  terms,  was  never  entertained 
by  Emmons,  whose  own  view,  as  defined  in  his  Taconic  System  (p. 
17),t  is  that  just  explained. 

The  view  of  Emmons  that  there  exists  at  the  western  base  of 
the  Green  Mountains,  older  fossiliferous  series  underlying  the 
Potsdam,  met  with  general  opposition  from  American  geologists. 
In  May,  1844,  H.  D.  Rogers,  in  his  address  as  President,  before  the 
American  Association  of  Geologists,  then  met  at  Washington,  crit^ 
icised  this  view  at  length,  and  referred  to  a  section  fh>m  Stock- 
bridge,  Massachusetts,  to  the  Hudson  River,  made  by  W.  B.  Rogers 
and  himself,  and  by  them  laid  before  the  American  Philosophical 
Society  in  January,  1841.  They  then  maintained  that  the  quarts 
rock  of  the  Hoosic  range  was  Potsdam,  the  Berkshire  marble  iden- 
tical with  the  blue  limestone  of  the  Hudson  valley,  and  the  asso- 
ciated micaceous  and  talcose  schists,  altered  strata  of  the  age  of  the 
slates  at  the  base  of  the  Appalachian  system ;  that  is  to  say,  pri- 
mal in  the  nomenclature  of  the  Pennsylvania  survey. 

In  1843  Mather  had  asserted  the  Champlain  age  of  the  same 
crystalline  rocks,  and  claimed  that  the  whole  of  the  division  was 
there  represented,  including  the  Potsdam,  the  Hudson  River  group, 
and  the  intermediate  limestones.  |  The  conclusion  of  Mather  was 
cited  with  approbation  by  Rogers,  who  apparently  adopted  it,  and 

*  Comptes  Rendns  de  PAcad.,  LIII,  804. 

tSeo  my  farther  discassion  of  the  matter,  Amer.  Jour.  Soi.,  II,  xxxii,  437,  xxxih, 
135, 281.  It  is  by  an  oversight  that  I  have,  in  the  latter  volame,  page  136,  represented 
BaiTande  as  sharing  the  misconception  of  Marcoa,  although  his  language,  withoirt 
careful  scrutiny,  would  lead  us  to  such  a  conclusion.  In  feet  in  the  Bull.  Soc.  Geol.  de 
France  (II,  xviii,  281),  in  an  elaborate  study  of  the  Taconic  question,  Barrande  heads 
a  section  thiis,  "  Renverstment  con^  pour  tout  un  spttime,^^  and  then  proceeds  to  sbow 
that  the  renveraement  or  overturn  is  only  apparent,  by  explaining,  in  the  language  fti 
Emmons,  the  view  already  set  forth  above. 

X  Geology  of  the  Southern  District  of  New  York,  p.  488. 
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claimed  that  Hitchcock  held  a  similar  view.  It  will  be  seen  that 
these  geologists  thus  united  in  one  group,  the  schists  of  the  Hoosic 
range  (regarded  by  Emmons  as  primary),  with  those  of  the  Ta- 
conic  range,  and  referred  both  to  the  age  of  the  Champlain  divis- 
ion, the  whole  of  which  was  supposed  to  be  included  in  the  group. 

In  the  same  address  Professor  Rogers  raised  a  very  important 
question.  Having  referred  to  the  Potsdam  sandstone,  which  on 
Lake  Champlain  forms,  the  base  of  the  paleozoic  system,  he  in- 
quires, ''Is  this  formation  then  the  lowest  limit  of  our  Appalachian 
masses  generally,  or  is  the  system  expanded  downward  in  other 
districts  by  the  Introduction  beneath  it  of  other  conformable  sed- 
imentary rocks  ?"  He  then  proceeded  to  state  that  from  the  Sus- 
quehanna River,  southwestward,  a  more  complex  series  appears  at 
the  base  of  the  lower  limestone  than  to  the  north  of  the  Schuylkill, 
and  in  some  parts  of  the  Blue  Ridge  he  includes  in  the  primal  di- 
vision (beneath  the  Calciferous  sandrock)  ''  at  least  four  indepen- 
dent and  often  very  thick  deposits,  constituting  one  general  group, 
in  which  the  Potsdam  or  white  sandstone  (with  Scolithus)  is  the 
second  in  descending  order."  This  sandstone  is  overlaid  by  many 
hundred  feet  of  arenaceous  and  ferriferous  fbcoidal  slate,  and  un- 
derlaid by  coarse  sandy  shales  and  flagstones;  below  which,  in 
Virginia  and  East  Tennessee,  is  a  series  of  heterogeneous  con- 
glomerates, which  rest  on  a  great  mass  of  crystalline  strata.  The 
accuracy  of  these  statements  is  confirmed  by  Safford,  who,  in  his 
recent  report  on  the  geology  of  Tennessee  (1869),  places  at  the 
base  of  the  column  a  great  series  of  crystalline  schists,  apparently 
representatives  of  those  of  southeastern  Pennsylvania.  Upon 
these  repose  what  Safford  designates  as  the  Potsdam  group,  in- 
cluding, in  ascending  order,  the  Ococee  slates  and  conglomerates, 
estimated  at  10,000  feet,  and  the  Chilhowee  shales  and  sandstones, 
2,000  feet  or  more,  with  fucoids,  worm-burrows  and  Scolithus. 
These  are  conformably  overlaid  by  the  Knoxville  division,  con- 
sisting of  fhcoidal  sandstones,  shales,  and  limestones,  the  latter 
two  holding  fossils  of  the  age  of  the  Calciferous  sandrock.  It  is 
noteworthy  that  these  rocks  are  greatly  disturbed  by  faults,  and 
that  in  Chilhowee  Mountain  the  lower  conglomerates  are  brought 
on  the  east  against  the  Carboniferous  limestone,  by  a  vertical  dis- 
placement of  at  least  12,000  feet.  The  general  dip  of  all  these 
strata,  including  the  basal  crystalline  schists,  is  to  the  southeast. 

The  primal  paleozoic  rocks  of  the  Blue  Ridge  were  then  by  Rog- 
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era,  as  now  by  Safford,  looked  upon  as  wholly  of  Potsdam  age,  in- 
cluding the  ScolithuB  sandstone  as  a  subordinate  member,  so  that 
the  strata  beneath  this  were  still  regarded  as  belonging  to  the  New 
York  system.  Hence,  while  Rogers  inquires  whether  the  Taconic 
system  ^^may  not  along  the  western  border  of  Vermont  and  Mas- 
sachusetts include  also  some  of  the  sandy  and  slaty  strata  here 
spoken  of  as  lying  beneath  the  Potsdam  sandstone"*  he  would  still 
embrace  these  lower  strata  in  the  Champlain  division. 

Thus  we  see  that  at  an  early  period  the  rocks  of  the  Taconic 
system  were,  by  Rogers  and  Mather,  referred  to  the  Champlain  divi- 
sion of  the  New  York  system,  a  conclusion  which  has  been  sus- 
tained by  subsequent  observations.  Before  discussing  these,  and 
their  somewhat  involved  history,  we  may  state  two  questions  whidi 
present  themselves  in  connection  with  this  solution  of  the  problem. 
First,  whether  the  Taconic  system,  as  defined  by  Enmions,  includes 
the  whole  or  a  part  of  the  Champlain  division ;  and  second,  wheth- 
er it  embraces  any  strata  older  or  newer  than  the  members  of  tlufl 
portion  of  the  New  York  system.  With  reference  to  the  first 
question  it  is  to  be  remarked  that  in  their  attempts  to  compare  the 
Taconic  rocks  with  those  of  the  Champlain  division  as  seen  farther 
to  the  west,  observers  were  led  by  lithological  similarities  to  iden- 
tify the  upper  members  of  the  latter  with  certain  portions  of  the 
Taconic.  In  fact,  the  Trenton  limestone,  with  the  Utica  slates 
and  the  Loraine  or  Hudson  River  shales,  making  together  the  upper 
half  of  the  Champlain  division  (in  which  Emmons  moreover  in- 
cluded the  overlying  Oneida  and  Medina  conglomerates  and  sand- 
stones), have  in  New  York  an  aggregate  thickness  of  not  less  than 
three  or  four  thousand  feet,  and  offer  many  lithological  resem- 
blances to  the  great  mass  of  sediments  at  the  western  base  of  the 
Green  Mountains,  to  which  the  name  of  Taconic  had  been  applied. 
It  is  curious  to  find  that  Emmons,  in  1842,  referred  to  the  Medina 
the  Red  sandrock  of  the  east  shore  of  Lake  Champlain,  since  shown 
to  be  Potsdam ;  and,  moreover,  placed  the  Sillery  sandstone  of  the 
neighborhood  of  Quebec  at  the  summit  of  the  Champlain  division, 
as  the  representative  of  the  Oneida  conglomerate;  while  at  the 
same  time  he  noticed  the  great  resemblance  which  this  sandstoiie, 
with  its  adjacent  limestones,  bore  to  similar  rocks  on  the  confines 
of  Massachusetts,  already  referred  by  him  to  the  Taconic  system,  f 

*  Amer.  Jonr.  Sci.,  ly  xlvU,  162, 163. 

tOeol.  Northern  District  of  Kew  Tork,  pp.  \U,  196. 
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This  view  of  Emmons  as  to  the  Quebec  rocks  was  adopted  by 
Sir  William  Logan,  when,  a  few  years  afterwards,  he  began  to 
study  the  geology  of  that  region.  The  sandstone  of  Sillery  was 
described  by  him  as  corresponding  to  the  Oneida  or  Shawangunk 
conglomerate,  wMle  the  limestones  and  shales  of  the  vicinity, 
which  were  supposed  to  underlie  it,  were  regarded  as  the  repre- 
sentatives of  the  Trenton,  Utica,  and  Hudson  River  formations.  * 
By  following  these  rocks  along  the  western  base  of  the  Appalach- 
ians into  Vermont  and  Massachusetts,  they  were  found  to  be  a 
continuation  of  the  Taconic  system,  which  Sir  William  was  thus 
led  to  refer  to  the  upper  half  of  the  Champlain  division,  as  had 
already  been  done  by  Professor  Adams  in  1847.t  As  regards  the 
crystalline  strata  of  the  Appalachians  in  this  region,  he,  however, 
rejected  the  view  of  Enmions,  and  maintained  that  put  forward  by 
the  Messrs.  Rogers  in  1841,  viz.,  that  these,  instead  of  being  older 
rocks,  were  but  these  same  upper  formations  of  the  Champlain 
division  in  an  altered  condition ;  a  view  which  was  maintained  dur- 
ing  several  years  in  all  of  the  publications  of  those  connected  with 
the  geological  survey  of  Canada. 

This  conclusion,  so  far  as  regards  the  age  of  the  unaltered  fos- 
siUferous  rocks  from  Quebec  to  Massachusetts,  was  supposed  to 
be  confirmed  by  the  evidence  of  organic  remains  found  in  them  in 
Vermont.  Mr.  Emmons  had  described  as  characteristic  of  the 
upper  part  of  the  Taconic  system,  two  crustaceans,  to  which  he 
gave  the  names  of  Atopa  trUinedttia  and  EUiptocephalua  asapkoides; 
the  other  fossils  noticed  by  him  being  graptolites,  fUcoids,  and  what 
were  apparently  the  marks  of  annelids.  In  1847  Professor  James 
Hall,  in  the  first  volume  of  his  Paleontology,  declared  the  Atops  of 
Emmons  to  be  identical  with  Triarthrus  (CcUymene)  BecMi^  a  char- 
acteristic fossil  of  the  Utica  slate ;  while  the  EUiptocephalus  was 
referred  by  him  to  the  genus  0lenu8^  now  known  to  belong  to  the 
primordial  fauna  of  Sweden,  where  it  is  found  in  slates  lying  be- 
neath the  orthoceratite  limestone,  and  near  the  base  of  the  paleo- 
zoic series.  Although,  as  it  now  appears,  the  geological  horizon  of 
tiie  Olenns  slates  was  well  known  to  Hisinger,  this  author  in  his 
classic  work,  Lethcea  Suecica^  published  in  1837,  represents,  by 
some  imexplained  error,  these  slates  as  overlying  the  orthoceratite 


*6eol.  Soirey  pf  Canada,  1847-48,  pp.  27, 57;  and  Amer.  .Tour.  Sci.,  11,  iz,  18. 
t  Am«r.  Jonr.  Sei.,  II,  y,  106. 
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limestone,  which  is  the  equivalent  of  the  Trenton  limestone  of  the 
Champlain  division.  Hence,  as  Mr.  Barrande  has  remarked,  Hall 
was  justified  by  the  authority  of  Hisinger's  published  work  in  as- 
signing to  the  Olenus  slates  of  Vermont  a  position  above  that  lime- 
stone, and  in  placing  them,  as  he  then  did,  on  the  horizon  of  the 
Hudson  River  or  Loraine  shales.  The  double  evidence  afforded  by 
these  two  fossil  forms  in  the  rocks  of  Vermont,  served  to  confirm 
Sir  William  Logan  in  placing  in  the  nipper  part  of  the  Champlain 
division  the  rocks  which  he  regarded  as  their  stratigraphical  equiv- 
alents near  Quebec ;  and  which,  as  we  have  seen,  had  some  years 
before  been  by  Emmons  himself  assigned  to  the  same  horizon. 
The  remarkable  compound  graptolites  which  occur  in  the  shales 
of  Pointe  Levis,  opposite  Quebec,  were  described  by  Professor 
James  Hall  in  the  report  of  the  Geological  Survey  of  Canada  f<^ 
1857,  and  were  then  referred  to  the  Hudson  River  group ;  nor  was 
it  until  August,  1860,  that  Mr.  Billings  described  fh>m  the  lime- 
stones of  this  same  series  at  Pointe  Levis  a  number  of  trilobites, 
among  which  were  several  species  of  Agnostus,  Dikelocephalos, 
Bathyurus,  etc.,  constituting  a  fauna  whose  geological  horizon  he 
decided  to  be  in  the  lower  part  of  the  Champlain  division. 

Just  previous  to  this  time,  in  the  Report  of  the  Regents  of  the 
University  of  New  York  for  1859,  Professor  Hall  had  described  and 
figured  by  the  name  of  Olenus,  two  species  of  trilobites  from  the 
slates  of  Georgia,  Vermont,  which  Emmons  had  wrongly  referred 
to  the  genus  Paradoxides.  They  were  at  once  recognized  by  Bar- 
rande, who  called  attention  to  their  primordial  character,  and  thus 
led  to  a  knowledge  of  their  true  stratigraphical  horizon,  and  to  the 
detection  of  the  singular  error  in  Hisinger*s  book,  already  noticed, 
by  which  American  geologists  had  been  misled.*  They  have 
since  been  separated  from  Olenus,  and  by  Professor  Hall  referred 
to  a  new  and  closely  related  genus,  which  he  has  named  Olenellus. 
and  which  is  now  regarded  as  belonging  to  the  horizon  of  the  Pots- 
dam sandstone,  to  which  we  shall  presently  advert. 

Farther  studies  of  the  fossiliferous  rocks  near  Quebec  showed 
the  existence  of  a  mass  of  sediments  estimated  at  about  1200 
feet,  holding  a  numerous  fauna,  and  corresponding  to  a  great 
development  of  strata  about  the  age  of  the  Calciferous  and  Chazy 
formations,  or  more  exactly  to  a  formation  occupying  a  position 

"^For  the  correspondence  on  this  matter  between  Barrande,  Lo^an  and  Hall,  see 
Amer.  Jonr.  Sci.,  II,  xxxi.  210-226. 
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between  these  two,  and  constituting,  as  it  were,  beds  of  passage 
between  them.  In  this  new  fonnation  were  included  the  grapto- 
lites  already  described  by  Hall,  and  the  numerous  Crustacea  and 
brachiopoda  described  by  Billings,  all  of  which  belong  to  the  Levis 
slates  and  limestones.  To  these  and  their  associated  rocks  Sir 
William  Logan  then  gave  the  name  of  the  Quebec  group,  including, 
besides  the  fossiliferous  Levis  formation,  a  great  mass  of  overlying 
slates,  sandstones  and  magnesian  limestones,  hitherto  without  fos- 
sils, which  have  been  named  the  Lauzon  rocks,  and  the  Sillery 
sandstones  and  shales,  which  he  supposed  to  form  the  summit  of 
the  group,  and  which  had  afforded  only  an  Obolella  and  two  species 
of  Lingula ;  *  the  volume  of  the  whole  group  being  about  7000  feet. 

The  paleontological  evidence  thus  obtained  by  Billings  and  by 
Hall,  both  from  near  Quebec  and  in  Vermont,  led  to  the  conclusion 
that  the  strata  of  these  regions,  so  much  resembling  the  upper 
members  of  the  Champlain  division,  were  really  a  great  develop- 
ment, in  a  modified  form,  of  some  of  its  lower  portions.  Their 
apparent  stratigraphical  relations  were  explained  by  Logan  by  the 
supposition  of  "  an  overturned  anticlinal  fold,  with  a  crack  and  a 
great  dislocation  running  along  the  summit,  by  which  the  Quebec 
group  is  brought  to  overlie  the  Hudson  River  group.  Sometimes 
it  may  overlie  the  overturned  Utica  formation,  and  in  Vermont 
points  of  the  overturned  Trenton  appear  occasionally  to  emerge 
from  beneath  the  overlap."  He,  at  the  same  time,  declared  that 
"from  the  physical  structure  alone,  no  person  would  suspect  the 
break  that  must  exist  in  the  neighborhood  of  Quebec,  and,  without 
the  evidence  of  fossils,  every  one  would  be  authorized  to  deny  it."  -f 

The  rocks  from  western  Vermont,  which  had  furnished  to  Hall 
the  species  of  Olenellus,  have  long  been  known  as  the  Red  sand- 
rock,  and  as  we  have  scan,  were  by  Emmons,  in  1842,  referred  to 
the  age  of  the  Medina  sandstone,  a  view  which  the  late  Professor 
Adams  still  maintained  as  late  as  ^1847.  |  In  the  mean  time 
Emmons  had,  in  1855,  declared  this  rock  to  represent  the  Cal- 
ciferous  and  Potsdam  formations,  the  brown  sandstones  of  Biur- 
lington  and  Charlotte,  Vermont,  being  referred  to  the  latter.  § 


•See  BillingrSt  Paleozoic  Fossils  of  Canada,  p.  09. 

t  Logan's  letter  to  Barrande,  Amer.  Jonr.  Sci.,  II.  xxxi,  218.    The  true  date  .of  this 
letter  was  December  31st,  1860,  but,  by  a  misprint,  it  is  made  1831.  • 

t  Adams,  Amcr.  Jonr.  Scl.,  II,  v,  108. 
S  Emmons,  American  Geology,  II,  128. 
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This  conclusion  was  confirmed  by  Billings,  who,  in  1861,  after  vis- 
iting the  region  and  examining  the  organic  remains  of  the  Red 
sandrock,  assigned  to  it  a  position  near  the  horizon  of  the  Pots- 
dam.* Certain  trilobites  found  in  this  Red  sandrock  by  Adams 
in  1847,  were  by  Hall  recognized  as  belonging  to  the  Earopesn 
genus  Conocephalua  {=  ConocepkalUes  and  Canocorypke)^  whose 
geological  horizon  was  then  undetermined.f  The  formation  in 
question  consists  in  great  part  of  a  red  or  mottled  granular  dolo- 
mite, associated  with  beds  of  flicoidal  sandstone,  conglomerates 
and  slates.  These  rocks  were  carefhlly  examined  by  Logan  in 
Swanton,  Vermont,  where,  according  to  him,  they  have  a  thick- 
ness of  2200  feet,  and  include  toward  their  base  a  mass  of  dark 
colored  shales  holding  Olenellus  with  Conocephalites,  Obolella, 
etc. ;  Conocephalites  Teucer^  Billings,  being  common  to  the  shales 
and  the  red  sandy  beds.}  Many  of  these  fossils  are  also  found  at 
Troy  and  at  Bald  Mountain,  New  York,  where  they  accompany 
the  Atops  of  Emmons,  now  reoc^nized  by  Billings  as  a  species  of 
Conocephalites. 

A  similar  condition  of  things  extends  northeastward  along  the 
Appalachian  region.  On  the  south  side  of  the  St.  Lawrence  below 
Quebec  a  great  thickness  of  limestones,  sandstones,  and  slates, 
formerly  referred  to  the  Quebec  group,  is  now  r^arded  by  Billings 
as,  in  part  at  least,  of  the  Potsdam  formation ;  while  on  the  coast 
of  Labrador,  and  in  northern  Newfoundland  the  same  formation, 
characterized  by  the  same  fossils  as  in  Vermont,  is  largely  devel- 
oped, attaining  in  some  parts,  according  to  Murray,  a  thickness  of 
SOOO  feet  or  morer  Along  the  northern  coast  of  the  island  it  is 
nearly  horizontal,  and  appears  to  be  conformably  overlaid  by  aboat 
4000  feet  of  fossiliferous  strata  representing  the  Calciferous  sand- 
rock and  the  succeeding  Levis  formation. 

Mr.  Billings  has  described  a  section  fix>m  the  Laurentian  of 
Crown  Point,  New  York,  tj  Cornwall,  Vermont,  from  which  it  ap- 
pears that  to  the  eastward  of  a  dislocation  which  brings  up  the 
Potsdam  to  overlie  the  higher  members  of  the  Champlain  division, 
the  Potsdam  is  itself  overlaid,  at  a  small  angle,  by  a  great  mass  of 
limestones  representing  the  Calciferous,  and  having  at  the  summit 
some  of  the  characteristic  fossils  of  the  Levis  formation.    Next  in 

•         *  Amer.  Jour.  Sol.,  II,  zzxUi  889. 
flbid.,  n,  jaaiii,  874. 
X  Geology  of  Canada,  1868,  p.  S81.   Amer.  Jour.  Sci.,  n,  zlyi,  »4. 
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ascending  order  are  not  less  than  2000  feet  of  limestones  with 
Trenton  fossils  (embracing  probably  the  Chazy  division),  while  to 
the  east  of  this  the  Levis  again  appears,  including  the  white  Stock- 
bridge  limestones.  *  We  have  here  an  evidence  that  the  augmen- 
tation in  volume  observed  in  the  lower  members  of  the  Champlain 
divisioikin  the  Appalachian  region  extends  to  the  Trenton,  which 
to  the  west  of  Lake  Champlain  is  represented,  the  Chazy  included, 
by  not  more  than  500  feet  of  limestone.  The  Potsdam,  in  the  latter 
region,  consists  of  from  500  to  700  feet  of  sandstone  holding  Cono- 
cephalites  and  Lingulella,  and  overlaid  by  300  feet  of  magnesian 
limestone,  the  so-called  Calciferous  sandrock.  In  the  valley  of  the 
Mississippi  these  two  formations  in  Iowa,  Missouri,  and  Texas, 
are  represented  by  from  800  to  1300  feet  of  sandstones  and  mag- 
nesian limestones,  while  in  the  Black  Hills  of  Nebraska,  according 
to  Hayden,  the  only  representative  of  these  lower  formations  is 
about  one  hundred  feet  of  sandstone  holding  Potsdam  fossils.f 

In  striking  contrast  to  this  it  has  been  shown  that  along  the 
Appalachian  range  frt)m  Newfoundland  to  Tennessee  these  lower 
formations  are  represented  by  from  8000  to  15000  feet  of  fossil- 
iferous  sediments.  It  has  been  suggested  by  Logan  that  these 
widely  differing  conditions  represent  deep-sea  accumulations  on 
the  one  hand,  and  the  deposits  from  a  shallow  sea  which  covered  a 
submerged  continental  plateau,  on  the  other ;  the  sediments  in  the 
two  areas  being  characterized  by  a  similar  fauna,  though  differing 
greatly  in  lithological  characters  and  in  thickness.  To  this  we  may 
add  that  the  continental  area,  being  probably  submerged  and  el- 
evated at  intervals,  became  overlaid  with  beds  which  represent 
only  in  a  partial  and  imperfect  manner  the  great  succession  of 
strata  which  were  being  accumulated  in  the  ac^acent  ocean.  X 

In  a  paper  which  I  hope  to  present  to  the  geological  section 
during  the  present  meeting  of  the  Association  it  will  be  shown 
f^om  a  study  of  the  rocks  of  the  Ottawa  basin 'that  the  typical 
Champlain  division  not  only  presents  important  paleontological 
breaks,  but  evidences  of  statigraphical  discordance  at  more  than 
one  horizon  over  the  continental  area,  which,  as  the  result  of 
widely  spread  movements,  might  be  supposed  to  be  represented  in 
the  Appalachian  region.    In  the  latter  Logan  has  already  observed 


.  *  Amer.  Jour.  Sci.,  227. 
t  Ibid.,  II,  XTTy  439,  xxxi,  234. 
tIbid.,U,xlvi,22S. 
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that  the  absence  of  all  but  the  highest  beds  of  the  Levis  along  the 
eastern  limit  of  the  Potsdam,  near  Swanton,  Vermont,  while  the 
whole  thickness  of  them  appears  a  little  farther  westward,  makes 
it  probable  that  there  is  a  want  of  conformity  between  the  two ; 
and  I  have  in  this  connection  insisted  upon  the  entire  absence  in 
this  locality  of  the  Calciferons,  which  is  met  with  a  little. farther 
south  in  the  section  just  mentioned,  as  another  evidence  of  the 
same  unconformity.*  There  are  also,  I  think,  reasons  for  sus- 
pecting another  stratigraphical  break  at  the  summit  of  the  Quebec 
group,  in  which  case  many  problems  in  the  geological  structure  of 
this  region  will  be  much  simplified. 

It  should  be  remembered  that  the  conditions  of  deposition  in 
some  areas  have  been  such  that  accumulations  of  strata,  corres- 
ponding to  long  geologic  periods,  and  elsewhere  marked  by  strati- 
graphical  breaks,  are  arranged  in  conformable  superposition ;  and 
moreover  that  movements  of  elevation  and  depression  have  even 
caused  great  paleontological  breaks,  which  over  considerable  areas 
are  not  marked  by  any  apparent  discordance.  Thus  the  remarka- 
ble break  in  the  fauna  between  the  Calciferons  and  the  Chazy  is  not 
accompanied  by  any  noticeable  discordance  in  the  Ottawa  basin, 
and  in  Nebraska,  according  to  Hayden,  the  Potsdam,  Carbonifer- 
ous, Jurassic  and  Cretaceous  formations  are  all  represented  in 
about  1200  feet  of  conformable  strata.t  In  Sweden  the  whole 
series  from  the  base  of  the  Cambrian  to  the  summit  of  the  Upp^ 
Silurian  appears  as  a  conformable  sequence,  while  in  North  Wales, 
although  there  is  no  apparent  discordance  from  the  base  of  the 
Cambrian  to  the  summit  of  the  Lingula  flags,  stratigraphical 
breaks,  according  to  Ramsay,  probably  occur  both  at  the  base  and 
the  summit  of  the  Tremadoc  slates,  I  which  are  considered  equiva- 
lent to  the  Levis  formation. 

We  have  seen  that,  according  to  Logan,  a  dislocation  a  little  to 
the  north  of  Lake  Champlain  causes  the  Quebec  group  to  overlie 
the  higher  members  of  the  Champlain  division.  The  same  uplift, 
according  to  him,  brings  up,  farther  south,  the  Red  sandrock  of 
Vermont,  which  to  the  west  of  the  dislocation  rests  upon  the  op- 
turned  and  inverted  strata  of  various  formations  from  the  Calcif- 
erons sandrock  to  the  Utica  and  Hudson  River  shales.    These 

*  Amer.  Joar.  8ci.,  II,  xlvi,  226. 

t  Ibid.,  II,  XXY,  440. 

t  Quar.  Geol.  Journal,  zix,  page  xxxtI. 
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latter,  according  to  him,  are  seen  to  pass  for  considerable  distances 
beneath  nearly  horizontal  layers  of  the  Red  sandrock,  the  Utica 
slate,  in  one  case,  holding  its  characteristic  fossil,  Triarthrus  Beckii. 
This  relation,  which  is  well  shown  in  a  section  at  St.  Albans,  fig- 
ured by  Hitchcock,*  was  looked  upon  by  Emmons  and  by  Adams  as 
evidence  that  the  Red  sandrock  was  the  representative  of  the  Me- 
dina sandstone  of  the  New  York  system.  When,  however,  the 
former  had  recognized  the  Potsdam  age  of  the  sandrock,  with  its 
Olenellas,  which  he  supposed  to  be  Paradoxides,  this  condition  of 
things  was  conceived  to  oe  an  evidence  of  the  existence  beneath 
the  Potsdam  of  an  older  and  unconformable  fossiliferous  series 
already  mentioned. 

The  objections  made  by  Emmons  to  Rogers's  view  of  the  Cham- 
plain  age  of  the  Taconic  rocks  were  three-fold :  first,  the  great  dif- 
ferences in  lithological  characters,  succession  and  thickness,  be- 
tween these  and  the  rocks  of  the  Champlain  division  as  previously 
known  in  New  York ;  second,  the  supposed  unconformable  infra- 
position  of  a  fossiliferous  series  to  the  Potsdam ;  and  third,  the  dis- 
tinct fauna  which  the  Tadbnic  rocks  were  supposed  to  contain.  The 
first  of  these  is  met  by  the  fact  now  established  that  in  the  Appa- 
lachian region,  the  Champlain  division  is  represented  by  rocks 
having,  with  the  same  organic  remains,  very  different  lithological 
characters,  and  a  thickness  ten-fold  greater  than  in  the  typical 
Champlain  region  of  northern  New  York.  The  second  objection 
has  already  been  answered  by  showing  that  the  rocks  which  pass 
beneath  the  Potsdam  are  really  newer  strata  belonging  to  the  upper 
part  of  the  division,  and  contain  a  characteristic  fossil  of  the  Uti- 
ca slate.  As  to  the  third  point,  it  has  also  been  met,  so  far  as 
r^ards  the  Atops  and  EUiptocephalus,  by  showing  these  two 
genera  to  belong  to  the  Potsdam  formation.  If  we  inquire  farther 
into  the  Taconic  fauna  we  find  that  the  Stockbridge  limestone  (the 
Eolian  limestone  of  Hitchcock),  which  was  placed  by  Emmons  near 
the  base  of  the  Lower  Taconic,  (while  the  Olenellus  slates  are 
near  the  summit  of  the  Upper  Taconic),  is  also  fossiliferous,  and 
contains,  according  to  the  determinations  of  Professor  Hall,  species 
belonging  to  the  genera  Euomphalus,  Zaphrentis,  Stromatopora, 
Chaetetes  and  Stictopora.f    Such  a  fauna  would  lead  to  the  con- 


*  Geology-  of  Vermont,  p.  874. 

t  Geology  of  Vermont,  419,  and  Amer.  Jonr.  Sci.,  II,  xxxiU,  410. 
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elusion  that  these  limestones  instead  of  being  older,  were  really 
newer  than  the  Olenellus  beds,  and  that  the  apparent  order  of  sae- 
cession  was,  contrary  to  the 'supposition  of  Emmons,  the  true  one. 
This  conclusion  was  still  farther  confirmed  by  the  evidence  ob- 
tained in  1868  by  Mr.  Billings,  who  found  in  that  region  a  great 
number  of  characteristic  species  of  the  Levis  formation,  many  of 
them  in  beds  immediately  above  or  below  the  white  marbles,* 
which  latter,  fh)m  the  recent  observations  of  the  Rev.  Augustas 
Wing  in  the  vicinity  of  Rutland,  Vermont,  would  seem  to  be 
among  the  upper  beds  of  the  Potsdam  formation.  Thus  while 
some  of  the  Taconic  fossils  belong  to  the  Potsdam  and  Utica 
formations,  the  greater  number  of  them,  derived  from  beds  sap- 
posed  to  be  low  down  in  the  system,  are  shown  to  be  of  the  9^ 
of  the  Levis  formation.  There  is,  therefore,  at  present,  no  evi- 
dence of  the  existence,  among  the  unaltered  sedimentary  rocks  of 
the  western  base  of  the  Appalachians  in  Canada  or  New  England, 
of  any  strata  more  ancient  than  those  of  the  Champlain  division, 
to  which,  from  their  organic  remains,  the  fossiliferous  Taconic 
rocks  are  shown  to  belong.  * 

Mr.  Billings  has,  it  is  true,  distinguished  provisionally  what  he 
has  designated  an  upper  and  a  lower  division  of  the  Potsdam,  and 
has  referred  to  the  latter  the  R^  sandrock  with  the  Olenellus 
slates  of  Vermont,  together  with  beds  holding  similar  fossils  at 
Troy,  New  York,  and  along  the  straits  of  Bellisle  in  Labrador  and 
Newfoundland ;  the  upper  division  of  the  Potsdam  being  repre- 
sented by  the  basal  sandstones  of  the  Ottawa  basin  and  of  the 
Mississippi  valley .f  In  the  present  state  of  our  knowledge  of 
the  local  variations  in  sediments  and  in  their  fauna  dependent  on 
depth,  temperature  and  ocean  currents,  Billings,  however,  con- 
ceives that  it  would  be  premature  to  assert  that  these  two  types  of 
the  Potsdam  do  not  represent  synchronous  deposits. 

The  base  of  the  Champlain  division,  as  known  in  the  Potsdam 
formation  of  New  York,  of  the  Mississippi  valley  and  the  Appa- 
lachian belt,  does  not,  however,  represent  the  base  of  the  paleozoic 
series  in  Europe.  The  Alum  slates  in  Sweden  are  divided  into 
two  parts,  an  upper  or  Olenus  zone,  and  a  lower  or  Conocoiyphe 
zone,  as  distinguished  by  Angelin.    The  latter  is  characterized  by 


*  Amer.  Jonr.  Sci.,  11,  xlTi,8S7. 

t  Report  Geol.  of  Canadft,  1863-46,  p.  286. 
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the  genus  Paradoxides,  which  also  occupies  a  lower  division  in  the 
primordial  paleozoic  rocks  of  Bohemia  (Barrande's  stage  C), 
the  greater  part  of  which  are  regarded  as  the  equivalent  of  the 
Olenus  zone  of  Sweden  and  the  Potsdam  of  North  America.  The 
Lingula  flags  of  Wales  belong  to  the  same  horizon,  and  it  is  at 
their  base,  in  strata  once  referred  to  the  Lower  Lingula  flags,  that 
the  Paradoxides  is  met  with.  These  strata,  for  which  Hicks  and 
Salter,  in  1865,  proposed  the  name  of  the  Menevian  group,  are 
regarded  as  corresponding  to  the  lower  division  of  the  Alum  slates, 
and,  like  it,  contain  a  fauna  not  yet  recognized  in  the  basal  rocks 
of  the  New  York  system.  We  here  approach  the  debatable  land 
between  the  Cambrian  and  the  Silurian  of  the  British  geologists. 
The  Cambrian,  as  originally  claimed  by  Sedgwick,  included  in  its 
upper  division  the  Middle  and  Upper  Lingula  flags,  with  the  over- 
lying Tremadoc  slates,  to  the  base  of  the  Llandeilo  rocks,  and  may 
be  regarded  as  equivalent  to  the  Potsdam,  Calciferous  and  Levis 
formations ;  while  in  the  Lower  Cambrian  were  embraced  the  Lower 
Lingula  flags  and  the  Upper  and  Lower  Longmynd  rocks,  corres- 
ponding respectively  to  the  Harlech  grits  and  the  Llanberis  slates. 
A  portion  of  the  Cambrian  has,  however,  been  claimed  for  the 
Silurian  by-  Murchison,  who  draws  the  dividing  line  at  the  top  of 
the  Longm3md  rocks,  leaving  the  three  divisions  of  the  Lingula 
flags  in  the  Silurian.  Lyell,  on  the  contrary,  remarks  that  the 
Menevian  beds,  which  were,  on  lithological  grounds,  made  by 
Sedgwick  a  part  of  the  Lower  Lingula  flags,  have  been  shown 
by  Hicks  and  Salter  to  be  very  distinct  from  these  paleontologi- 
cally ;  and,  while  he  includes  the  Menevian  in  the  Lower  Cam- 
brian, refers  the  whole  of  the  Lingula  flags  to  the  Upper  Cambrian. 
Lyell  therefore  admits  the  whole  of  the  Cambrian  system  as 
originally  deflned  by  Sedgwick,  and  the  same  classification  is  now 
adopted  by  Linarsson,  in  Sweden,  where  in  Westrogothia,  the  Cam- 
brian rocks,  (resting  unconformably  on  the  crystalline  schists  to  be 
noticed  farther  on),  are  overlaid  conformably  by  the  orthoceratite 
limestones,  which  are  by  him  regarded  as  forming  the  base  of  the 
Silurian,  and  as  the  equivalent  of  the  Llandeilo  rocks  of  Wales. 
The  total  thickness  of  these  lower  rocks  in  Sweden,  including  the 
representatives  of  the  Lingula  flags,  thp  Menevian  beds  and  an 
underlying  fucoidal  (Eophyton)  sandstone,  is  only  three  hundred 
feet,  while  the  flrst  two  divisions  in  Wales  have  a  thickness  of 
five  to  six  thousand,  and  the  Harlech  grits  and  Llanberis  slates 
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(including  the  Welsh  roofing-slates  beneath)  amount  to  eight  thou- 
sand feet  additional.  Recent  researches  show  that  these  lower 
rocks  in  Wales  contain  an  abundant  fauna,  extending  downward 
some  2800  feet  from  the  Menevian  to  the  very  base  of  strata  re- 
garded as  the  representatives  of  the  Harlech  grits.  The  brachio- 
poda  of  the  Harlech  beds  appear  identical  with  those  of  the  Men- 
evian, but  new  species  of  Canocephalites^  Microdiscus  and  Pama- 
doxides  are  met  with,  besides  a  new  genus,  Plutonia^  allied  to  the 
last  mentioned.  Mr.  Hicks,  to  whom  we  owe  these  discoveries,* 
remarks,  that  the  Menevian  gives  us,  for  the  present,  a  well 
marked  paleontological  horizon  for  the  summit  of  the  Cambrian, 
corresponding  with  the  Lower  Cambrian  as  defined  by  Sedgwick. 
The  Upper  Cambrian  in  North  America  would  thus  include  the 
lower  half  of  the  Champlain  division  from  the  base  of  the  Potsdam 
to  the  summit  of  the  Levis  (including  perhaps  the  Chazy),  while 
the  Lower  Cambrian,  (the  Cambrian  of  Murchison  and  Hicks)  is 
represented  by  the  strata  holding  Faradoxides  in  Newfoundland. 
New  Brunswick  and  eastern  Massachusetts.  Although  no  strata 
marked  by  these  fossils  have  yet  been  found  in  the  Appalachians, 
it  is  not  improbable  that  such  may  yet  be  met  with.  In  May, 
1861,  I  called  attention  to  the  fact  that  beds  of  quartzose  con- 
glomerate at  the  base  of  the  Potsdam  in  Hemmingford,  near  the 
outlet  of  Lake  Champlain  on  its  western  side,  contain  fragments 
of  green  and  black  slates,  '^showing  the  existence  of  argillaceous 
slates  before  the  deposition  of  the  Potsdam  sandstone."!  '^'^ 
more  ancient  strata,  which  furnished  these  slaty  fragments  to 
the  Potsdam  conglomerate,  have  perhaps  been  destroyed,  or  are 
concealed,  but  they  or  their  equivalents  may  yet  be  discovered 
in  some  part  of  the  great  Appalachian  region.  They  should 
not,  however,  be  called  Taconic,  but  receive  the  prior  designation 
of  Cambrian,  unless,  indeed,  it  shall  appear  that  the  source  of 
these  slate  fragments  was  the  more  argillaceous  beds  of  the  still 
older  Huronian  schists.  Emmons  regarded  his  Taconic  system 
as  the  equivalent  of  the  Lower  Cambrian  of  Sedgwick,  but  when 
in  1842,  Murchison  announced  that  the  name  of  Cambrian  had 
ceased  to  have  any  zoological  significance,  being  identical  with 
Lower  Silurian,|  Emmons,  conceiving,  as  he  tells  us,  that  all 

*  Geol.  Mag.,  V,  S06;  and  Rep.  Brit.  Assoc.,  ]868«  p.  89;  also  Harkness  and  Hicks  in 
Nature,  Proc.  Geol.  Soc,  May  10, 1871. 
t  Amer.  Jonr.  Sci.,  II,  xxxi,  404. 
X  Proc.  Geol.  Soc.,  London,  III,  648. 


GEOGNOSY  OF  THE  APPALACHIANS.  477 

Cambrian  rocks  were  not  Silurian,  instead  of  maintaining  Sedg- 
wick's name,  which  with  the  progress  of  paleontological  study  is 
assuming  a  great  zoological  importance,  devised  the  name  of 
Taconic,  as  synonymous  with  Lower  Cambrian ;  *  although,  as  we 
have  seen,  there  is  as  yet  no  paleontological  evidence  to  identify 
any  portion  of  the  Taconic  strata  with  the  well-defined  Lower 
Cambrian  rC>cks  of  our  eastern  shores. 

The  crystalline  inft'arSilurian  strata,  to  which  the  name  of  the 
Huronian  series  has  been  given  by  the  Geological  Surve}*^  of  Cana- 
da, have  sometimes  been  called  Cambrian  from  their  resemblance 
to  certain  rocks  in  Anglesea,  which  have  been  looked  upon  as  al- 
tered Cambrian.  The  typical  Cambrian  rocks  of  Wales,  down  to 
their  base,  are  however  uncrystalline  sediments,  and,  as  pointed  out 
by  Dr.  Bigsby  in  1863,  t  are  not  to  be  confounded  with  the  Huron- 
ian, which  he  regarded  as  equivalent  to  the  second  division  of  the 
so-called  azoic  rocks  of  Norway,  the  UrscMefer  or  primitive 
schists,  which  in  that  country  rest  unconformably  on  the  primitive 
gneiss  {Urgneiaa)^  and  are  in  their  turn  overlaid  unconformably  by 
the  fossiliferous  Cambrian  strata.  This  second  or  intermediate 
series  in  Norway  is  characterized  by  eurites,  micaceous,  chloritic 
and  homblendic  schists,  with  diorites,  steatite  and  dark  colored 
serpentines,  generally  associated  with  chrome ;  and  abounds  in  ores 
of  copper,  nickel  and  iron.  Li  its  mineralogical  and  lithological 
characters,  the  Urschiefer  corresponds  with  what  we  have  desig- 
nated the  second  series  of  crystalline  schists.  It  is,  in  Norway, 
divided  into  a  lower  or  quartzose  division,  marked  by  a  predomi- 
nance of  quartzites,  conglomerates  and  more  massive  rocks,  and 
an  upper  and  more  schistose  division.  Macfarlane,  who  was  fami- 
liar with  the  rocks  of  Norway,  after  examining  both  the  Huronian 
of  Lake  Superior  and  the  crystalline  strata  of  the  Green  Moun- 
tains, had  already,  in  1862,  declared  his  opinion  that  both  of  these 
were  representatives  of  the  Norwegian  Urschiefer,  J  thus  anticipa- 
ting, from  his  comparative  studies,  the  conclusions  of  Bigsby. 

The  crystalline  rocks  of  Anglesea  and  the  adjacent  part  of 
Caernarvon,  which  have  been  described  and  mapped  by  the  British 
Geological  Survey  as  altered  lowest  Cambrian,  are  directly  over- 
laid by  strata  of  the  Llandeilo  and  Bala  divisions,  corresponding 


•  Emmons,  Geol.  N.  District  of  New  York,  Iffl;  and  Agric.  of  New  TorlE,  1, 48. 
tQoar.  Jour.  Geol.  Soc,  XIX,  S6. 
t.Canadian  Naturalist,  VU,  125. 
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to  the  Trenton  and  Hudson  River  formations.  If  we  consult 
Ramsay's  report  on  the  region,  it  will  be  found  that  he  speaks  of 
them  as  '^probably  Cambrian,"  and  states  as  a  reason  for  that 
opinion,  that  they  are  connected  by  certain  beds  of  intermediate 
lithological  characters  with  strata  of  undoubted  Cambrian  age.* 
These,  however,  as  he  admits,  present  great  local  variations,  and, 
after  carefully  scanning  the  whole  of  the  evidence  addnced,  I  am 
inclined  to  see  in  it  nothing  more  than  the  existence,  in  this 
region,  of  Cambrian  strata  made  up  ftorn  the  ruins  from  the  great 
mass  of  pre-Cambrian  schists,  which  are  the  crystalline  rocks  of 
Anglesea.  Such  a  phenomenon  is  repeated  in  numerous  instances 
in  our  North  American  rocks,  and  is  the  true  explanation  of  many 
supposed  examples  of  passage  from  crystalline  schists  to  nncrys- 
talline  sediments.  The  Anglesea  rocks  are  a  highly  inclined  and 
much  contorted  series  of  quartzose,  micaceous,  chloritic  and  epi- 
dotic  schists,  with  diorites  and  dark  colored  chromiferous  s^pen- 
tines,  all  of  which,  after  a  careM  examination  of  them  in  the 
collections  of  the  Geological  Survey  of  Great  Britain,  appear  to 
me  identical  with  the  rocks  of  the  Green  Mountain  or  Huronian 
series.  A  similar  view  of  their  age  is  shared  by  Phillips  and  by 
Sedgwick,  in  opposition  to  the  opinion  of  the  British  survey.  The 
former  asserts  that  the  crystalline  schists  of  Anglesea  are  ^^  below 
all  the  Cambrian  rocks  ;"t  while  Sedgwick  expresses  the  opinion 
that  they  are  of  "  a  distinct  epoch  from  the  other  rocks  of  the  dis- 
trict, and  evidently  older."J 

Associated  with  the  fossiliferous  Devonian  rocks  of  the  Rhine, 
is  a  series  of  crystalline  schists,  similar  to  those  just  noticed,  seen 
in  the  Taunus,  the  Hundsriick  and  the  Ardennes.  These,  in  oppo- 
sition to  Dumont,  who  regarded  them  as  belonging  to  an  older 
system,  are  declared  by  Romer  to  have  resulted  from  a  subsequent 
alteration  of  a  portion  of  the  Devonian  sediments.  § 

Turning  now  to  the  Highlands  of  Scotland,  we  have  a  similar 
series  of  crystalline  schists,  presenting  all  the  mineralogical  char- 
acters of  those  of  Norway  and  of  Anglesea,  which,  according  to 
Murcbison  and  Giekie,  are  neither  of  Cambrian  nor  pre-Cambrian 
age,  but  are  younger  than  the  fossiliferous  limestones  of  the  west- 


«Geol.  of  North  Wales,  pp.  145, 175. 

t  Manual  of  Geologry  (1855)  89. 

t  Geol.  Journal  for  1846, 449. 

f  Naumann,  Geognosie,  8d  edition,  II,  S8S. 
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em  coast  (about  the  horizon  of  the  Levis  formation)  which  seem 
to  pass  beneath  them.  Professor  Nicol,  on  the  contrary,  maintains 
that  this  apparent  super-position  is  due  to  uplifts,  and  that  these 
crystalline  schists  are  really  older  than  either  Cambrian  or  Silurian, 
both  of  which  appear  to  the  west  of  them  as  uncrystalline  sedi- 
ments, resting  on  the  Laurentian.  He  does  not,  however,  con- 
found these  crystalline  schists  of  the  Scottish  Highlands  with  the 
Laurentian,  from  which  they  differ  mineralogically,  but  regards 
them  as  a  distinct  series.*     In  the  presence  of  the  differences  of 

m 

opinion  which  have  been  shown  in  this  controversy,  we  may  be 
permitted  to  ask  whether,  in  such  a  case,  stratigraphical  evidence 
alone  is  to  be  relied  upon.  Repeated  examples  have  shown  that 
the  most  skilfhl  stratigraphists  may  be  misled  in  studying  the 
structure  of  a  disturbed  region  where  there  are  no  organic  remains 
to  guide  them,  or  where  unexpected  faults  and  overslides  may 
deceive  even  the  most  sagacious.  I  am  convinced  that  in  the 
study  of  the  crystalline  schists,  the  persistence  of  certain  mineral 
characters  must  be  relied  upon  as  a  guide,  and  that  the  language 
used  by  Delesse,  in  1847,  will  be  found  susceptible  of  a  wide  ap- 
plication to  crystalline  strata.  '^  Hocks  of  the  same  age  have 
most  generally  the  same  chemical  and  mineralogical  composition, 
and  reciprocally,  rocks  having  the  same  chemical  composition  and 
the  same  minerals,  associated  in  the  same  manner,  are  of  the  same 

age."t 
In  this  connection  the  testimony  of  Professor  James  Hall  is  to 

the  point.  Speaking  of  the  crystalline  schists  of  the  White  Moun- 
tain series,  he  says :  — 

"  Every  observing  student  of  one  or  two  years  experience  in  the 
collection  of  minerals  in  the  New  England  States,  knows  well  that 
he  may  trace  a  mica-schist  of  peculiar  but  varying  character  from 
Connecticut,  through  central  Massachusetts,  and  thence  into  Ver- 
mont and  New  Hampshire,  by  the  presence  of  staurolite  and  some 
other  associated  minerals,  which  mark  with  the  same  unerring  cer- 
tainty the  geological  relations  of  the  rock  as  the  presence  of  Fen- 
tamerua  oblongus^  P.  galecUus^  Spirifer  Niagarenais^  or  S»  macro- 
pleura^  and  their  respectively  associated  fossils  do  the  relations  of 

the  several  rocks  in  which  these  occur."  } 

<    — _— ^ —  ■ 

•Quar.  Jour.  Geol.  Soc.;  Mnrchison,  XV,  853;  Giekie,  XVII,  171;  Niool,  XVII,  58, 
XVni,443. 

t  BoU.  Soo.  Geol.  de  Fr.  (2),  IV,  786. 

X  Paleontology  of  New  York,  Vol.  Ill,  Introdnetion,  page  98. 
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I  am  convinced  that  these  crystalline  schists  of  Grennany,  Angle- 
sea,  and  the  Scotch  Highlands,  will  be  found,  like  those  of  Nor- 
way, to  belong  to  a  period  anterior  to  the  deposition  of  the 
Cambrian  sediments,  and  will  correspond  with  the  newer  gneissic 
series  of  our  Appalachian  region.  There  exists,  in  the  Highlands 
of  Scotland,  a  great  volume  of  fine-grained,  thin-bedded  micsr 
schists  with  andalusite,  staurolite  and  cyanite,  which  are  met  with 
in  Argyleshire,  Aberdeenshire,  Banffshire  and  the  Shetland  Isles. 
Rocks  regarded  by  Harkness  as  identical  with  these  of  the  Scottish 
Highlands  also  occur  in  Donegal  and  Mayo  in  Ireland.  Through 
the  kindness  of  the  Rev.  Prof.  Haughton  of  Trinity  College,  and 
Mr.  Robert  H.  Scott,  then  of  Dublin,  C  received  some  years  since, 
a  large  collection  of  the  crystalline  rocks  of  Don^al,  which 
I  am  thus  enabled  to  compare  with  those  of  North  America,  and 
to  assert  the  existence  in  the  northwest  of  Ireland,  of  our  second 
and  third  series  of  crystalline  schists.  The  Green  Mountain  rod^s 
are  there  exactly  represented  by  the  dark  colored  chromiferons 
serpentines  of  Aghadoey,  and  the  steatite,  crystalline  talc  and 
actinolite  of  Crohy  Head;  while  the  mica-schist  of  Loch  Derg, 
with  white  quartz,  blue  cyanite,  staurolite  and  garnet,  all  united 
in  the  same  fV'agment,  cannot  be  distinguished  from  specimens 
found  at  Cavendish,  Vermont,  and  Windham,  Maine.  The  fine- 
grained andalusite-schists  of  Clooney  Lough  are  exactly  like 
those  from  Mount  Washington ;  while  the  granitoid  mica-slat^ 
from  several  other  localities  in  Donegal  are  not  less  clearly  of  the 
type  of  the  White  Mountain  series.  Similar  micaceous  schists. 
with  andalusite  (chiastolite),  occur  on  Skiddaw,  in  Cumberland, 
England,  the  relations  of  which  have  been  clearly  defined  by  Sedg- 
wick, who  groups  the  rocks  of  Skiddaw  into  four  divisions.  The 
lowest  of  these,  succeeding  the  granite,  is  a  series  of  crystalline 
rocks,  not  described  lithologically,  with  mineral  veins,  "having 
some  resemblance  to  the  rocks  of  Cornwall,"  and  includii^ 
towards  the  summit,  "chiastolite  schists  and  chiastolite  ro<^s-" 
These  are  followed  in  ascending  order  by  two  great  series  of  slates 
and  grits,  succeeded  by  a  fourth  division  of  schists,  sometimes 
carbonaceous,  holding  in  parts  fucoids  and  graptolites,  which  are 
apparently  overlaid  discordantly  by  sundry  trappean  conglomer- 
ates and  chlpritic  slates.*     The  graptolites  of  thcf  Skiddaw  slates 

*  Synopsis  of  British  Paleozoic  Rocks,  p.  Ixxxiv,  being  an  Introduction  to  MoCoj*s 
Brit.  Pal.  Fossils  (1856). 
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are  found  to  ,be  identical  with  those  of  the  Levis  formation,*  and 
it  is  worthy  of  notice  that  although  Sedgwick  places  the  mica- 
schists'  with  andalusite  (chiastolite)  so  far  below  the  graptolitic 
beds,  he  elsewhere,  in  comparing  the  rocks  of  North  Wales  and 
Cumberland,  states  that  the  chloritic  and  micaceous  rocks  of 
Anglesea  and  Caernarvon  are  not  represented  in  Cumberland, 
being  distinct  from  the  other  rocks  of  North  Wales,  and  much 
older.f 

In  Victoria,  Australia,  the  position  of  the  chiastolite  schists,  ac- 
cording to  Selwyn,  is  beneath  the*  graptolitic  slates.  Boblaye,  it 
is  true,  asserted  in  1838  that  the  chiastolite  schists  of  Les  Salles, 
near  Pontivy  in  Brittany,  include  Orthis  and  CcUymene,  X  but  when 
we  remember  that  even  experienced  observers  in  the  White  Moun- 
tains for  a  time  mistook  for  remains  of  Crustacea  and  brachiopods, 
certain  obscure  forms,  which  they  afterwards  found  not  to  be 
organic,  and  that  Dana,  in  this  connection,  has  called  attention  to 
the  deceptive  resemblance  to  fossils  presented  by  some  imperfectly 
developed  chiastolite  crystals  in  the  same  region,  §  we  may  well 
requke  a  verification  of  Boblaye's  observation,  especially  since  we 
find  that  more  recently  D'Archiac  and  Dalimier  agree  with  De 
Beaumont  and  Dufrenoy  in  placing  the  chiastolite  schists  of 
Brittany  at  the  very  base  of  the  transition  sediments,  marking  the 
summit  of  the  crystalline  schists.  || 

With  regard  to  the  crystalline  schists  of  Lakes  Huron  and  Su- 
perior, to  which  the  name  of  the  Huronian  system  has  been  given, 
the  observations  of  all  who  have  studied  the  region  concur  in  plac- 
ing them  unconformably  beneath  the  sediments  which  are  supposed 
to  represent  the  base  of  the  New  York  system,  while,  on  the  other 
hand,  they  rest  unconformably  on  the  Laurentian  gneiss,  fragments 
of  which  are  included  in  the  Huronian  conglomerates.  The  gneissic 
series  of  the  Green  Mountains  had,- however,  as  we  have  seen,  been, 
since  1841,  regarded  by  the  brothers  Rogers,  Mather,  Hall,  Hitch- 
cock, Adams,  Logan,  myself  and  others,  as  of  Silurian  age.  Eaton 
and  Emmons  had  alone  claimed  for  it  a  pre-Cambrian  age  until,  in 
1862,  Macfarlane  ventured  to  unite  it  with  the  Huronian  system, 


*  Harkneas  and  Salter,  Quar.  Joar.  Oeol.  Soc,  xix,  186. 
tGeol.  Journal  (1845),  IV,  683. 
X  Bull.  Soc.  Geol.  do  Fr.,  X,  227. 
§  Amer.  Jour.  Sci.,  II,  i,  415,  v,  116. 
IjBuU.  Soc.  Geol.  de  Fr.,  II,  xviii,  661. 


482  ADDRESS*  OF  T.    STERRT  HUNT. 

and  to  identify  both  with  the  crystalline  schists  of  a  similar  age  in 
Norway.  Later  observations  in  Michigan  justify  still  farther  this 
comparison,  for  not  only  the  more  schistose  beds  of  the  Green  Moon- 
tain  series,  but  even  the  mica-schists  of  the  third  or  White  Mountain 
series,  with  staurolite  and  garnet,  are  represented  in  Michigan,  as 
appears  by  the  recent  collections  of  Major  Brooks,  of  the  Geolog- 
ical Survey  of  Michigan,  kindly  placed  in  my  hands  for  examina- 
tion. He  informs  me  that  these  latter  schists  are  the  highest  of 
the  crystalline  strata  in  the  northern  peninsula. 

To  the  north  of  Lake  Superior,  as  I  have  already  shown  else- 
where, the  schists  of  this  third  series,  which,  as  early  as  1861, 1 
compared  to  those  of  the  Appalachians,  are  widely  spread ;  while 
.in  Hastings  County,  forty  miles  north  of  Lake  Ontario,  rocks  hav- 
ing the  mineralogical  and  lithological  characters  both  of  the 
second  and  third  series  are  found  resting  on  the  first  or  Lauren- 
tian,  the  three  apparently  unconformable,  and  all  in  turn  overlaid 
by  horizontal  Trenton  limestone.* 

We  have  shown,  that  in  Pennsylvania,  while  some  of  these  schists 
of  the  second  and  third  series  were  regarded  as  altered  primal 
rocks  by  H.  D.  Rogers,  others,  lithologically  similar,  were  referred 
by  him  to  the  older  so-called  azoic  series,  which  we  believe  to  be 
their  true  position.  Professor  W.  B.  Rogers  has  lately  informed 
me  that  in  Virginia  the  gneissic  series  having  the  characters  of 
the  Green  Mountain  rocks,  is  clearly  overlaid  unconformably  by  the 
lowest  primal  paleozoic  strata  of  the  region.  Coming  northward^ 
the  uncrystalline  argillites  and  sandstones  holding  Paradoxides  at 
Braintree,  Massachusetts,  f  &nd  St.  John,  New  Brunswick,  overlie 
unconformably  crystalline  schists  of  the  second  series,  and  in  the 
latter  region,  in  one  locality,  rocks  which  are  by  Bailey  and  Mat- 
thew regarded  of  Laurentian  age.  In  Newfoundland,  in  like 
manner,  a  great  series  of  crystalline  schists,  in  which  Mr.  Murrav 
recognizes  the  Huronian  system  as  first  studied  and  described  by 
him  in  the  west,  is  unconformably  overlaid  by  a  group  of  sand- 
stones, limestones,  and  slates  holding  Paradoxides.  The  peculiar 
gneisses  and  mica-schists  of  the  White  Mountain  series  appear  to 
be  developed  to  a  great  extent  in  Newfoundland,  which  has  led 
me  to  propose  for  them  the  name  of  the  Terranovan  system.  I 

*  Amer.  Jonr.  Scl.,  II,  xxxi,  886,  and  1,  SB. 
fHunt,  Proc.  Host.  Kat.  HLst.  Soo.,  Got.,  19, 1870. 
X  Amer.  Joar.  Soi.,  II,  1, 67. 
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From  the  part  which  the  ruins  of  these  rocks  play  in  the  produc- 
tion of  succeeding  sediments  it  is  not  always  easy  to  define  the  limits 
between  the  ancient  mica-schists  and  the  Cambrian  strata  in  these 
northeastern  regions.  It  is  not  impossible  that  the  two  may  grad- 
uate into  each  other,  as  some  have  supposed,  in  Newfoundland  and* 
Nova  Scotia,  but  until  farther  light  is  thrown  upon  the  subject  I 
am  disposed  to  regard  the  relation  between  the  two  as  one  of  der- 
ivation rather  than  of  passage. 

We  have  already  alluded  to  the  history  of  the  rocks  of  the 
White  Mountains,  formerly  looked  upon  as  primary,  and  by  Jack- 
son described  as  an  old  granitic  and  gneissic  axis  uplifting  the  more 
recent  Green  Mountain  rocks.  Their  manifest  differences  from  the 
more  ancient  gneiss  of  the  Adirondacks,  and  their  apparent  super- 
position to  the  Green  Mountain  series,  then  regarded  by  the 
Messrs.  Rogers  as  belonging  to  the  Champlain  division,  led  them 
in  1846  to  look  upon  the  White  Mountains  as  altered  strata  be- 
longing to  the  Levant  division  of  their  classification,  correspond- 
ing to  the  Oneida,  Medina  and  Clinton  of  the  New  York  system. 
In  1848  Sir  William  Logan  came  to  a  somewhat  similar  conclusion. 
Accepting,  as  we  have  seen,  the  view  of  Emmons  that  the  strata 
about  Quebec  included  a  portion  of  the  Levant  division,  and  re- 
garding the  Green  Mountain  gneisses  as  the  equivalents  of  these, 
he  was  induced  to  place  the  White  Mountain  rocks  still  higher  in 
the  geological  series  than  the  Messrs.  Rogers  had  done,  and  ex- 
pressed his  belief  that  they  might  be  the  altered  representatives 
of  the  New  York  system  from  the  base  of  the  Lower  Helderberg 
to  the  top  of  the  Chemung ;  in  other  words,  that  they  were  not 
Middle  Silurian,  but  Upper  Silurian  and  Devonian.  This  view, 
adopted  and  enforced  by  me,*  was  farther  supported  by  Lesley  in 
1860,  and  has  been  generally  accepted  up  to  this  time.  In  1870i 
however,  I  ventured  to  question  it,  and  in  a  published  letter  ad- 
dressed to  Professor  Dana,  concluded  frY>m  a  great  number  of 
facts  that  there  exists  a  system  of  crystalline  schists  distinct  from, 
and  newer  than,  the  Laurentian  and  Huronian,  to  which  I  gave  the 
provisional  name  of  Terranovan,  oonstituting  the  third  or  White 
Mountain  series,  which  appears  not  only  throughout  the  Appalach- 
ians, but  westward  to  the  north  of  Lake  Ontario,  and  around  and 
bqrond  Lake  Superior,  f    Although  I  have  in  common  with  most 

*  Geol.  Sarrej  of  Canada,  Eeport  1847-48,  p.  SB;  also  Amer.  Jour.  Sci.,  II,  Ix,  10. 
t  Amsr.  Jonr.  Scl.,  n,  1, 88. 

AMMB,  HATURAUST,  VOL.  V.  81 


484  ADDRESS   OF  T.    STERBT  HUNT. 

ofcher  American  geologists,  maintained  that  the  crystalline  rocks 
of  the  Green  Mountain  and  White  Mountain  series  are  altered 
paleozoic  sediments,  I  find,  on  a  careful  examination  of  the  evi- 
dence, no  satisfactory  proof  of  such  an  age  and  origin,  but  an 
Array  of  facts  which  appear  to  me  incompatible  with  the  hitherto 
received  view,  and  lead  me  to  conclude  that  the  whole  of  our  crys- 
talline schists  of  eastern  North  America  are  not  only  pre-Silurian 
but  pre-Cambrian  in  age. 

*  In  what  precedes,  I  have  endeavored  to  discuss  briefly  and 
impartially  some  of  the  points  in  the  history  of  the  older  rocks, 
and  of  the  views  which  during  the  past  thirty  years  have  been 
entertained  as  to  their  age  and  geological  relations,  both  in  Amer- 
ica and  in  Europe.  I  have  said  some  things  which  will  provd£e 
criticism,  and  at  the  same  time,  I  trust,  lead  to  farther  study  of 
these  rocks,  a  correct  knowledge  of  which  lies  at  the  basis  of 
geological  science. 

I  cannot,  however,  conclude  this  part  of  my  subject  without 
referring  to  the  views  put  forth  in  1869  by  Professor  Hermann 
Credner  of  Leipzig,  in  an  essay  on  the  Eozoic  or  pre-Silurian  for- 
mations of  North  America.*  With  Macfarlane,  he  refers  to  the 
Huronian  the  gneissic  series  of  the  Green  Mountains,  but  includes 
with  it,  as  part  of  the  Huronian  system,  the  so-called  Lower  Ta- 
conic  rocks  of  Vermont,  ^' with  remains  of  annelids  and  crinoids.'' 
Credner  thus  falls  into  the  very  error  against  which  Emmons 
warned  American  geologists,  namely,  the  confounding  in  one  sys- 
tem the  ancient  crystalline  schists  with  the  newer  fossiliferous 
sediments.  Resting  unconformably  on  these,  he  places,  first,  the 
Upper  Taconic,  corresponding,  according  to  him,  to  a  part  of  the 
Quebec  group,  and  second,  the  Potsdam  sandstone.  In  this  he 
has  copied,  for  the  most  part,  Marcou,  who,  however,  groups  the 
whole  of  these  various  divisions  in  the  Taconic  system,  while 
Credner,  rejecting  the  name,  unites  a  portion  of  the  Taconic  of 
Emtoons  with  the  Huronian  system,  and  refers  the  other  portion, 
together  with  the  Potsdam,  to  the  Silurian.  These  same  views  are 
set  forth  in  a  more  recent  paper,  by  the  same  author,  on  the  AUe* 
ghany  system,  which  is  accompanied  with  sections  and  a  geologi- 
cally colored  map.f  In  this,  not  content  with  including  in  the 
Huronian  both  the  fossiliferous  strata  of  the  Levis  formation  and 

*  Die  Oliederung  der  Eozoischen  Formatlon8groppe»  n.  8.  w.,  pp.  63.    HaUe,  180. 
t  Petermann's  Geographiache  Mittheilungen.    2  Heft,  1871 . 
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the  crystalline  schists  of  the  Green  Mountains,  he  refers  the 
gneisses  and  mica-schists  of  the  White  Mountains  to  the  same 
system ;  while  the  broad  area  of  similar  rocks  from  their  base  to 
the  sea  at  Portland,  is  regarded  as  Laurentian.  This,  on  Credner's 
map,  is  also  made  to  include,  with  the  exception  of  the  White 
Mountains  themselves,  all  the  rocks  of  the  third  or  White  Moun- 
tain series  which  cover  so  large  a  part  of  New  England.  Those 
who  have  followed  the  historical  sketch  already  given,  can  see  how 
widely  these  notions  of  Credner  differ  from  those  of  Emmons,  and 
from  all  other  American  geologists,  and  how  much  they  are  at 
variance  with  the  present  state  of  our  knowledge.  It  is  much  to 
be  regretted  that  so  good  a  geologist  and  lithologist  should,  from 
a  too  superficial  study,  have  fallen  into  these  errors,  which  can 
only  retard  the  progress  of  comparative  geognosy,  for  which  he 
has  done  so  much.  In  England,  again,  Credner  confounds  the 
Cambrian  and  Huronian,  referring  to  the  latter  system  the  whole 
of  the  Longmynd  rocks  with  their  chiaracteristic  Cambrian  fauna, 
a  view  which  is  supported  only  by  the  conjectured  Cambrian  age 
of  the  crystalline  schists  of  Anglesea,  which  are  probably  pre- 
Cambrian  and  veritably  Huronian,  like  the  Urschiefer  of  Scan- 
dinavia ;  which  Credner  correctly  refers  to  the  latter  system,  as 
Macfarlane  and  Bigsby  had  done  before  him.  He,  moreover,  rec- 
ognizes in  the  similar  crystalline  schists  of  Scotland,  the  Urals, 
and  various  parts  of  Germany,  including  those  of  Bavaria  and 
Bohemia,  a  newer  system,  overlying  the  primary  or  Laurentian 
gneiss,  and  corresponding  to  the  Huronian  or  Green  Mountain 
series  of  North  America,  while  he  suggests  a  correspondence  with 
similar  rocks  in  Japan,  Bengal,  and  Brazil.  In  a  collection  of 
rocks  brought  from  the  latter  country  by  Professor  C.  F.  Hartt,  I 
have  found,  as  elsewhere  stated,*  what  appear  to  be  representa- 
tives of  the  three  types  of  crystalline  schists  which  have  'been 
distinguished  in  eastern  North  America. 

It  will  be  noticed  that  I  have  not,  in  the  preceding  pages, 
referred  to  the  Labradorian  (Upper  Laurentian)  system,  which  is 
characterized  by  a  great  predominance  of  norites  and  hyperites. 
Although  occupying  a  considerable  area  in  the  Adirondack  region, 
it  is  not  certainly  known  in  the  Appalachian  range,  and  was, 
therefore,  omitted  in  the  discussion.     In  addition  to  the  facts 

*  The  Nation,  Dec.  1, 1870,  and  Hartt's  Geology  of  BrasU,  p.  6S0. 
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given  by  me  in  1869,*  it  may  be  added  that  the  observations  of 
Mr.  Richardson,  during  that  season,  on  the  north  side  of  the  Gnlf 
of  St.  Lawrence,  confirm  the  previous  conclusions,  and  show  that 
the  rocks  of  the  Labradorian  (or  rather  Norian)  system  there  re- 
pose transgressively,  and  often  at  comparatively  moderate  angles, 
on  the  nearly  vertical  Laurentian  gneisses.f  We  may,  I  think,  in 
the  present  state  of  our  knowledge,  regard  these  norites  or  Norian 
rocks  as  portions  of  a  pre-Huronian  system. 

U.     Hie  Origin  of  GrystaUine  Rocks. 

We  now  approach  the  second  part  of  our  subject,  namely,  the 
genesis  of  the  crystalline  schists  whose  history  we  have  just  dis- 
cussed. The  origin  of  the  mineral  silicates  which  make  up  a  great 
portion  of  the  crystalline  rocks  of  the  earth's  surface  is  a  ques- 
tion of  much  geological  interest,  which  has  been  to  a  great  degree 
overlooked.  The  gneisses,  mica-schists  and  argillites  of  various 
geological  periods  do  not  differ  very  greatly  in  chemical  constitu- 
tion from  modem  mechanical  sediments,  and  are  now  very  gene- 
rally regarded  as  resulting  from  a  molecular  re-arrangement  of 
similar  sediments  formed  in  earlier  times  by  the  disintegration 
of  previously  existing  rocks  not  very  unlike  them  in  composition ; 
the  oldest  known  formations  being  still  composed  of  ciystalline 
stratified  deposits  presumed  to  be  of  sedimentary  origin.  Before 
these  the  imagination  conceives  yet  earlier  rocks,  until  we  reach 
the  surface  of  unstratified  material  which  the  globe  may  be  sup- 
posed to  have  presented  before  water  had  begun  its  work.  It  is 
not,  however,  my  present  plan  to  consider  this  far-off  beginning  of 
sedimentary  rocks,  which  I  have  elsewhere  discussed.  % 

Apart  from  the  clay  and  sand-rocks  just  referred  to,  whose  oom- 
positioh  may  be  said  to  be  essentially  quartz  and  aluminous  silicates, 
chiefly  in  the  forms  of  feldspars  and  micas,  or  the  results  of  their 
partial  decomposition  and  disintegration,  there  is  anoUier  class 
of  crystalline  silicated  rocks  which,  though  fax  less  important  in 
bulk  than  the  last,  is  of  great  and  varied  interest  to  the  litholo- 
gist,  the  mineralogist,  the  geologist  and  chemist.  The  rocks  of 
this  second  class  may  be  defined  as  consisting  in  great  part  of  tiie 
silicates  of  the  protoxyd  bases,  lime,  magnesia  and  ferrous  oxyd, 

*On  Norites,  etc.,  Amer.  Jonr.  Sd.,  II,  xlviil,  180. 
t  Geol.  Survey  of  Canada,  Report  ISttMW,  p.  906. 
X  Amer.  Jonr.  Scienee,  II,  1, 96. 
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either  alone,  or  in  combination  with  silicates  of  alumina  and  alkar 
lies.  They  include  the  following  as  their  chief  constituent  mineral 
species: — p3rroxene,  hornblende,  olivine,  serpentine, talc,  chlorite, 
epidote,  garnet  and  triclinic  feldspars  such  as  labradorite.  The 
great  types  of  this  second  class  are  not  less  well  defined  than- 
the  first,  and  consist  of  pyroxenic  and  hornblendic  rocks,  passing 
into  diorites,  diabases,  ophiolites  and  talcose,  chloritic  and  epi- 
dotic  rocks.  Intermediate  varieties  resulting  from  the  associa- 
tion of  the  minerals  of  this  class  with  those  of  the  first,  and  also 
with  the  materials  of  non-silicated  rocks,  such  as  limestones  and 
dolomites,  show  an  occasional  blending  of  the  conditions  under 
which  these  various  types  of  rocks  were  formed. 

The  distinctions  just  drawn  between  the  two  great  divisions  of  sil- 
icated  rocks,  are  not  confined  to  stratified  deposits,  but  are  equally 
well  marked  in  eruptive  and  unstratified  masses,  among  which  the 
first  type  is  represented  by  trachytes  and  granites,  and  the  second, 
by  dolerites  and  diorites.  This  fundamental  difiTerence  between 
acid  and  basic  rocks,  as  the  two  classes  are  called,  finds  its  ex- 
pression in  the  theories  of  Phillips,  Durocher  and  Bunsen,  who 
have  deduced  all  silicated  rocks  from  two  supposed  layers  of  molt- 
en matter  within  the  earth's  crust,  consisting  respectively  of  acid 
and  basic  mixtures ;  the  trachytic  and  pyroxenic  magmas  of  Bunsen. 
From  these,  by  a  process  of  partial  crystallization  and  eliquation, 
or  by  commingling  in  various  proportions,  those  eruptive  rocks 
which  depart  more  or  less  from  the  normal  types,  are  supposed  by 
the  theorists  of  this  school  to  be  generated.*  The  doctrine  that 
these  eruptive  rocks  are  not  derived  directly  from  a  hitherto  imcon- 
gealed  nucleus,  but  are  softened  and  crystallized  sediments,  in  fact 
that  the  whole  of  the  rocks  at  present  known  to  us  have  at  one 
time  been  aqueous  deposits,  has,  however,  found  its  advocates.  In 
support  of  this  view,  I  have  endeavored  to  show  that  the  natural 
result  of  forces  constantly  in  operation,  tends  to  resolve  the  various 
igneous  rocks  into  two  classes  of  sediments,  in  which  the  two  types 
are,  to  a  great  extent,  preserved.  The  mechanical  and  chemical 
agencies  which  transform  the  crystalline  rocks  into  sediments,  sepa- 
rate these  more  or  less  completely  into  coarse,  sandy,  permeable 
beds  on  the  one  hand,  and  fine  clayey  impervious  muds  on  the  other. 
The  action  of  infiltrating  atmospheric  waters  on  the  first  and  more 
silicious  strata,  removes  from  thehi  lime,  magnesia,  iron-oxyd  and 

•  Hant  on  Some  Points  of  Chemical  Geologj,  Qiiar.  Jonr.  Geol.  Soc,  XV,  489. 
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soda,  leaving  behind  silica,  alumina  and  potash  —  the  elements  of 
granitic,  gneissic  and  trachytic  rocks.  The  finer  and  more  alumi- 
nous sediments,  including  the  ruins  of  the  soft  and  easily  abraded 
silicates  of  the  pyroxene  group,  resisting  the  penetration  of  the 
water,  will,  on  the  contrary,  retain  their  alkalies,  lime,  magnesia 
and  iron,  and  thus  will  have  the  composition  of  the  more  basic 
rocks.  * 

A  little  consideration  will,  however,  show  that  this  process,  al- 
though doubtless  a  true  cause  of  differences  in  the  composition  of 
sedimentary  rocks,  is  not  the  only  one,  and  is  inadequate  to  ex- 
plain the  production  of  many  of  the  varieties  of  stratified  silicated 
rocks.  Such  are  serpentine,  steatite,  hornblende,  diallage,  chlorite, 
pinite  and  labradorite,  all  of  which  mineral  species  form  rock-masses 
by  themselves,  frequently  almost  without  admixture.  No  geologi- 
cal student  will  now  question  that  all  of  these  rocks  occur  as 
members  of  stratified  formations.  Moreover,  the  manner  in  which 
serpentines  are  found  interstratified  with  steatite,  chlorite,  argiUite, 
diorite,  hornblende  and  feldspar  rocks,  and  these,  in  their  turn, 
with  quartzites  and  orthoclase  rocks,  is  such  as  to  forbid  the  notion 
that  these  various  materials  have  been  deposited,  with  their  present 
composition,  as  mechanical  sediments  from  the  ruins  of  preexist- 
ing rocks ;  a  hypothesis  as  untenable  as  that  ancient  one  which 
supposed  them  to  be  the  direct  results  of  plutonic  action. 

There  are,  however,  two  other  hypotheses  which  have  been  pro- 
posed to  explain  the  origin  of  these  various  silicated  rocks,  and 
especially  of  the  less  abundant,  and,  as  it  were,  exceptional  species 
just  mentioned.  The  first  of  these  supposes  that  the  minerals  of 
which  they  are  composed,  have  resulted  from  an  alteration  of  pre- 
viously existing  minerals,  often  very  unlike  in  composition  to  the 
present,  by  the  taking  away  of  certain  elements  and  the  addition 
of  certain  others.  This  is  the  theory  of  metamorphism  by  psen- 
domorphic  changes,  as  they  are  called,  and  is  the  one  taught  by 
the  now  reigning  school  of  chemical  geologists,  of  which  the 
learned  and  laborious  Bischof,  whose  recent  death  science  deplores, 
may  be  regarded  as  the  great  exponent.  The  second  hypothesis 
supposes  that  the  elements  of  these  various  rocks  were  originally 
deposited  as,  for  the  most  part,  chemically  formed  sediments,  or 
precipitates ;   and  that  the  subsequent  changes  have  been  simply 

Qnar.  Joar.  Geol.  Soo.,  zy,  489;  also,  Amer.  Jour.  Sci.|  II,  xxz,  133. 
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molecalar,  or,  at  most,  confined  in  certain  cases  to  reactions  be- 
tween the  mii^led  elements  of  the  sediments,  with  the  elimination 
of  water  and  carbonic  acid.  It  is  proposed  to  consider  briefly, 
these  two  opposite  theories,  which  seek  to  explain  the  origin  of 
the  rocks  in  question  respectively  by  pseudomorphic  changes  in 
preexisting  crystalline  rocks,  and  by  the  crystallization  of  aqueous 
sediments,  for  the  most  part  chemically  formed  precipitates. 

Mineral  pseudomorphism,  that  is  to  say,  the  assumption  by  one 
mineral  substance  of  the  crystalline  form  of  another,  may  arise  in 
several  ways.  First  of  these  is  the  filling  up  of  a  mould  left  by 
the  solution  or  decomposition  of  an  imbedded  crystal,  a  process 
which  sometimes  takes  place  in  mineral  veins,  where  the  processes 
of  solution  and  deposition  can  be  freely  carried  on.  Allied  to 
this,  is  the  mineralization  of  organic  remains,  where  carbonate 
of  lime  or  silica,  for  example,  fills  the  pores  of  wood.  When  sub- 
sequent decay  removes  the  woody  tissue,  the  vacant  spaces  may, 
in  their  turn,  be  filled  by  the  same  or  another  species.  *  In  the 
second  place,  we  may  consider  pseudomorphs  f^om  alteration, 
which  are  the  result  of  a  gradual  change  in  the  composition  of  a 
mineral  species.  This  process  is  exemplified  in  the  conversion  of 
feldspar  into  kaolin  by  the  loss  of  its  alkali  and  a  portion  of  sil- 
ica, and  the  fixation  of  water,  or  in  the  change  of  chalybite  into 
limonite  by  the  loss  of  carbonic  acid  and  the  absorption  of  water 
and  oxygen. 

The  doctrine  of  pseudomorphism  by  alteration  as  taught  by  Gus- 
taf  Rose,  Haidinger,  Blum,  Volger,  Rammelsberg,  Dana,  Bischof, 
and  many  others,  leads  them,  however,  to  admit  still  greater  and 
more  remarkable  changes  than  these,  and  to  maintain  the  possi- 
bility of  converting  almost  any  silicate  into  any  other.  Thus,  by 
referring  to  the  pages  of  Bischors  Lehrbuch  der  Geognosie,  it  will 
be  found  that  serpentine  is  said  to  exist  as  a  pseudomorph  ai^ter  au- 
gite,  hornblende,  olivine,  chondrodite,  garnet,  mica,  and  probably 
also  after  labradorite,  and  even  orthoclase.  Serpentine  rock  or  oph- 
iolite  is  supposed  to  have  resulted,  in  difiterent  cases,  from  the  al- 
teration of  homblende-rock,  diorite,  granulite  and  even  granite. 
Not  only  silicates  of  protoxyds  and  aluminous  silicates  are  con- 
ceived to  be  capable  of  this  transformation,  but  probably  also 
quartz  itself;  at  least,  Blum  asserts  that  meerschaum,  a  closely  re- 

*  Hunt  on  the  Siliciflcation  of  Fossils,  Canadian  Naturalist,  new  series,  1, 46. 
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lated  silicate  of  magnesia,  which  sometimes  accompanies  serpen- 
tine, results  from  the  alteration  of  flint ;  while  according  to  Rose, 
serpentine  may  even  be  produced  from  dolomite,  which  we  are 
told  id  itself  produced  by  the  alteration  of  limestone.  But  this  is 
not  all,  —  feldspar  may  replace  carbonate  of  lime,  and  carbonate 
of  lime,  feldspar,  so  that,  according  to  Volger,  some  gneissoid  lime- 
stones are  probably  formed  from  gneiss  by  the  substitution  of 
calcite  for  orthoclase.  In  this  way,  we  are  led  from  gneiss  or 
granite  to  limestone,  fh)m  limestone  to  dolomite,  and  from  dolo- 
mite to  serpentine,  or  more  directly  from  granite,  granulite  <Nr 
diorite  to  serpentine  at  once,  without  passing  through  the  inter- 
mediate stages  of  limestone  and  dolomite,  till  we  are  ready  to 
exclaim  in  the  words  of  Goethe :  — 

"  Mich  Sngstigt  das  Yerfltngllohe 
Im  widrigen  Geschwlits, 
Wo  Nichto  yerharret,  Alles  flieht. 
Wo  Bchon  ▼erechwanden  was  man  alefat,''* 

which  we  may  thus  translate :  —  "  I  am  vexed  with  the  sophistry  in 
their  contrary  jargon,  where  nothing  endures,  but  all  is  fugitive, 
and  where  what  we  see  has  already  passed  away." 

By  far  the  greater  number  of  cases  on  which  this  general  theoiy 
of  pseudomorphism  by  a  slow  process  of  alteration  in  minerals,  has 
been  based  are,  as  I  shall  endeavor  to  show,  examples  of  the  phe- 
nomenon of  mineral  envelopment,  so  well  studied  by  Delesse  in 
his  essay  on  Pseudomorphs,!  and  may  be  considered  under  two 
heads: — first,  that  of  symmetrical  envelopment,  in  which  one 
mineral  species  is  so  enclosed  within  the  other  that  the  two  appear 
to  form  a  single  crystalline  individual.  Examples  of  this  are  seen 
when  prisms  of  cyanite  are  surrounded  by  staurolite,  or  staurolite 
crystals  completely  enveloped  in  those  of  cyanite,  the  vertical  axes 
of  the  two  prisms  corresponding.  Similar  cases  are  seen  in  the 
enclosure  of  a  prism  of  red  in  an  envelope  of  green  tourmaline,  of 
allanite  in  epidote,  and  of  various  minerals  of  the  pyroxene  group 
in  one  another.  The  occurrence  of  muscovite  in  lepidolite,  and 
of  margarodite  in  lepidomelane,  or  the  inverse,  ai*e  well-known 
examples,  and,  according  to  Scheerer,  the  crystallization  of  serpen- 
tine around  a  nucleus  of  olivine  is  a  similar  case.  This  phenome- 
non of  symmetrical  envelopment,  as  remarked  by  Delesse,  shows 

^Chinesisch-Deutsche  Jahres  tind  Tages  Zeiten,  xi. 
t  Annates  des  Mines,  V,  zvi,  817-^92. 
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itself  with  species  which  are  generally  isomorphous  or  homceomor- 
phous,  and  of  related  chemical  composition.  Allied  to  this  is  the 
repeated  alternation  of  crystalline  laminae  of  related  species,  as 
in  perthite,  the  crystalline  cleavable  masses  of  which  consist  of 
thin,  alternating  layers  of  orthoclase  and  albite. 

Very  unlike  to  the  above  are  those  cases  of  envelopment  in 
which  no  relations  of  crystalline  symmetry  nor  of  similar  chemi- 
cal constitution  can  be  traced.  Examples  of  this  kind  are  seen  in 
garnet  crystals,  the  walls  of  which  are  shells,  sometimes  no 
thicker  than  paper,  enclosing  in  different  cases,  crystalline  carbon- 
ate of  lime,  epidote,  chlorite  or  quartz.  In  like  manner,  crystal- 
line shells  of  leucite  enclose  feldspar,  hollow  prisms  of  tourmaline 
are  filled  with  crystals  of  mica  or  with  hydrous  peroxyd  of  iron, 
and  crystals  of  beryl  with  a  granular  mixture  of  orthoclase  and 
quartz,  holding  small  crystals  of  garnet  and  tourmaline,  a  compo- 
sition identical  with  the  enclosing  granitic  veinstone.  *  Similar 
shells  of  galenite  and  of  zircon,  having  the  external  forms  of 
these  species,  are  also  found  filled  with  calcite.  In  many  of  these 
cases  the  process  seems  to  have  been  first  the  formation  of  a  hol- 
low mould  or  skeleton-crystal  (a  phenomenon  sometimes  observed 
in  salts  crystallizing  from  solutions),  the  cavity  being  subsequently 
filled  with  other  matters.  Such  a  process  is  conceivable  in  tree 
crystals  found  in  veins,  as  for  example,  galemte,  zircon,  tourmaline, 
beryl  and  some  examples  of  garnet,  but  is  not  so  intelligible  in  the 
case  of  those  garnets  imbedded  in  mica-schist,  studied  by  Delesse, 
which  enclosed  within  their  crystalline  shells  irregular  masses  of 
white  quartz,  with  some  little  admixture  of  garnet.  Delesse  con- 
ceives these  and  similar  cases  to  be  produced  by  a  process  analogous 
to  that  seen  in  the  crystallization  of  calcite  in  the  Fontainebleau 
sandstone ;  where  the  quartz  grains,  mechanically  enclosed  in  well- 
defined  rhombohedral  crystals,  equal,  according  to  him,  sixty-five 
per  cent.,  of  the  mass.  Very  similar  to  these  are  the  crystalloids 
with  the  form  of  orthoclase,  which  sometimes  consist  in  large  part 
of  a  granular  mixture  of  qjiartz,  mica  and  orthoclase,  with  a  little 
cassiterite,  and  in  other  cases,  contain  two-thirds  their  weight  of 
the  latter  mineral,  with  an  admixture  of  orthoclase  and  quartz. 
Cr}'3tals  with  the  form  of  scapolite,  but  made  up,  in  a  great  part,  of 
mica,  seem  to  be  like  cases  of  envelopment,  in  which  a  small  pro- 
portion of  one  substance  in  the  act  of  crystallization,  compels  in- 

*  Beport  tieol.  Survey  of  Canada,  1806,  page  189. 
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to  its  own  crystalline  form  a  large  portion  of  some  foreign  material, 
which  may  even  so  mask  the  crystallizing  element  that  this  be- 
comes overlooked,  as  of  secondary  importance.  The  substance 
which,  under  the  name  of  houghite,  has  been  described  as  an  al- 
tered spinel,  is  found  by  analysis  to  be  an  admixture  of  voUknerite 
with  a  variable  proportion  of  spinel,  which,  in  some  specimens,  does 
not  exceed  eight  per  cent.,  but  to  which,  nevertheless,  these  crystal- 
loids appear  to  owe  their  more  or  less  complete  octohedral  form.  * 
The  above  characteristic  examples  of  symmetrical  and  asymmet- 
rical envelopment  are  cited  from  a  great  number  of  others  which 
might  have  been  mentioned.  Very  many  of  these  are  by  the  pseo- 
domorphists  regarded  as  results  of  partial  alteration.  Thus,  in 
the  case  of  associated  crystals  of  andalusite  and  cyanite,  Bischof 
does  not  hesitate  to  maintain  the  derivation  of  andalusite  from 
the  latter  species  by  an  elimination  of  quartz  ;  more  than  this,  as 
the  andalusite  in  question  occurs  in  a  granite-like  rock,  he  sug- 
gests that  itself  is  a  product  of  the  alteration  of  orthoclase.  In 
like  manner  the  mica,  which  in  some  cases  coats  toumudine,  and 
in  others,  fills  hollow  prisms  of  this  mineral,  is  supposed  to  result 
from  a  subsequent  alteration  of  crystallized  tourmaline.  l>o  in 
the  case  of  shells  of  leucite  filled  with  feldspar,  or  of  garnet  en- 
closing epidote,  or  chlorite,  or  quartz,  a  similar  transformation  of 
the  interior  is  supposed  to  have  been  mysteriously  efifected,  while 
the  external  portion  of  the  crystal  remains  intact.  Again  the  ag- 
gregates of  tinstone,  quartz  and  orthoclase  having  the  form  of  the 
latter,  are,  by  Bischof  and  his  school,  looked  upon  as  results  of  a 
partial  alteration  of  previously  formed  orthoclase  crystals.  It 
needed  only  to  extend  this  view  to  the  crystals  of  calcite  enclos- 
ing sand-grains,  and  regard  these  as  the  result  of  a  partial  alter- 
ation of  the  carbonate  of  lime.  There  is  absolutely  no  proof 
that  these  hard  crystalline  substances  can  undergo  the  changes 
supposed,  or  can  be  absorbed  and  modified  like  the  tissues  of  a 
living  organism.  It  may,  moreover,  be  confidently  afl^rmed  that 
the  obvious  facts  of  envelopment  are  adequate  to  explain  all  the 
cases  of  association  upon  which  this  hypothesis  of  pseudomorphism 
by  alteration,  has  been  based.  Why  the  change  should  extend  to 
some  parts  of  a  crystal  and  not  to  others,  why  in  sojme  cases  the 
exterior  of  the  crystal  is  altered,  while  in  others  the  centre  alone 

*  Report  Geol.  Sarvey  of  Canada,  1806.  pp.  ISO,  218.   Amer.  Joar.  Sei.,  Ill,  i,  186. 
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is  removed  and  replaced  by  a  different  material,  are  questions 
which  the  advocates  of  this  fancifal  hypothesis  have  not  explained. 
As  taught  by  Blum  and  Bischof,  however,  these  views  of  the  al- 
teration of  mineral  species  have  not  only  been  generally  accepted 
bat  have  formed  the  basis  of  the  generally  received  theory  of  rock- 
metamorphism. 

Protests  against  the  views  of  this  school  have,  however,  not  been 
wanting.  Scheerer,  in  1846,  in  his  researches  in  Polymeric  Iso- 
morphism,* attempted  to  show  that  iolite  and  aspasiolite,  a  hy- 
drous species  which  had  been  looked  upon  as  resulting  from  its  al- 
teration, were  isomorphous  species  crystallizing  together,  and,  in 
like  manner,  that  the  association  of  olivine  and  serpentine  in  the 
same  crj'stal,  at  Snarum  in  Norway,  was  a  case  of  envelopment  of 
two  isomorphous  species.  In  both  of  these  instances  he  main- 
tained the  existence  of  isomorphous  relations  between  silicates  in 
which  3H0  replaced  MgO.  He  hence  rejected  the  view  of  Gustaf 
Rose  that  these  serpentine  crystals  were  results  of  the  alteration 
of  olivine,  and  supported  his  own  by  reasons  drawn  from  the  con- 
ditions in  which  the  crystals  occur.  In  1853  I  took  up  this  ques- 
tion and  endeavored  to  show  that  these  cases  of  isomorphism 
described  by  Scheerer,  entered  into  a  more  general  law  of  isomor- 
phism pointed  out  by  me  among  homologous  compounds  differing 
in  their  formulas  by  WM2O2  (M  =  hydrogen  or  a  metal).  I  in- 
sisted, moreover,  on  its  bearing  upon  the  received  views  of  the 
alteration  of  minerals,  and  remarked,  '^  The  generally  admitted  no- 
tions of  pseudomorphism  seem  to  have  originated  in  a  too  exclu- 
sive plutonism,  and  require  such  varied  hypotheses  to  explain  the 
different  cases,  that  we  are  led  to  seek  for  some  more  simple  ex- 
planation and  to  find  it,  in  many  instances,  in  the  association  and 
crystallizing  together  of  homologous  and  isomorphous  species."  f 
Subsequentl}*,  in  1860,  I  combated  the  view  of  Bischof,  adopted 
by  Dana,  that  ^'  regional  metamorphism  is  pseudomorphism  on  a 
grand  scale,"  in  the  following  terms :  — 

*^  The  ingenious  speculations  of  Bischof  and  others,  on  the  pos- 
sible alteration  of  mineral  species  by  the  action  of  various  saline 
and  alkaline  solutions,  may  pass  for  what  they  are  worth,  although 
we  are  satisfied  that  by  far  the  greater  part  of  the  so-called  cases 
of  pseudomorphism  in  silicates  are  purely  imaginary,  and,  when 

*  Pogg.  Annal.,  Ixvili,  319. 
tPogg.  Annal.,  Ixviii,  319. 
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real,  are  bat  local  and  accidental  phenomena.  Bischors  notion 
of  the  pBeudomorphism  of  silicates  like  feldspars  and  pyroxenes. 
presupposes  the  existence  of  crystalline  rocks,  whose  generati<Mi 
this  neptunist  never  attempts  to  explain,  but  takes  his  starting- 
point  from  a  plutonie  basis." 

I  then  asserted  that  the  problem  to  be  solved  in  regional  meta- 
morphism  is  the  conversion  of  sedimentary  strata,  ^^  derived  by 
chemical  and  mechanical  agencies  from  the  ocean-waters  and  pre- 
existing crystalline  rocks  into  aggregations  of  crystalline  silicates. 
These  metamorphic  rocks,  once  formed,  are  liable  to  alteration 
only  by  local  and  superficial  agencies,  and  are  not,  like  the  tissned 
of  a  living  organism,  subject  to  incessant  transformations,  the 
pseudomorphism  of  Bischof."  * 

I  had  not,  at  that  time,  seen  the  essay  by  Delesse  on  Pseado- 
morphs  already  referred  to,  published  in  1859,  in  which  he  main- 
tained views  similar  to  those  set  forth  by  me  in  1853  and  I860, 
declaring  that  much  of  what  had  been  regarded  as  pseudomor- 
phism had  no  other  basis  than  the  observed  associations  of  miner- 
als, and  that  often  '^  the  so-called  metamorphism  finds  its  natural 
explanation  in  envelopment."  These  views  he  ably  and  ingeni- 
ously defended  by  a  careful  discussion  of  the  whole  range  of  facts 
belonging  to  the  history  of  the  subject. 

My  own  expression  of  opinion  on  this  question,  in  1853,  had 
been  privately  criticised,  and  I  had  been  charged  with  a  want  of 
comprehension  of  the  question.  It  was,  therefore,  with  no  small 
pleasure,  that  I  not  only  saw  my  views  so  ably  supported  bj 
Delesse,  but  read  the  language  of  Carl  Friedrich  Naumann,  who 
in  1861  wi'ote  to  Delesse  as  follows,  referring  to  his  essay  just 
noticed:  — 

"You  have  rendered  a  veritable  service  to  science  in  restricting 
pseudomorphs  to  their  true  limits,  and  separating  what  had  been 
erroneously  united  to  them.  As  you  have  remarked,  envelc^ 
ments  have,  for  the  most  part,  nothing  in  common  with  pseudo- 
morphs, and  it  is  inconceivable  that  they  have  been  united  by  so 
many  mineralogists  and  geologists.  It  appears  to  me,  moreover, 
that  they  commit  an  analogous  error,  when  they  regard  gneisses, 
amphibolites,  etc.,  as  being,  all  of  them,  the  results  of  metamor- 
phic'  epigenesis,  and  not  original  rocks.  It  is  precisely  because 
pseudomorphism  has  been  so  often  confounded  with  metamorphism 
that  this  error  has  found  acceptance.    I  only  admit  a  pseudomorph 

*  Amer.  Jonr.  Sci.,  II,  xxx,  136. 
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where  there  is  some  crystal  the  form  of  which  has  been  preserved. 
There  are  very  many  metamorphic  substances  which  are,  in  no  sense 
of  the  word,  pseudomorphs.  Had  the  name  of  crystalloid  been 
chosen,  instead  of  pseudomorph,  this  confusion  would  certainly 
have  never  found  its  way  into  the  science.  I  think,  with  you,  that 
the  envelopment  of  two  minerals  is  most  generally  explained  by 
a  contemporaneotbs  and  original  crystallization.  Secondary  envel- 
opments, however,  exist,  and  such  may  be  called  pseudomorphs 
or  crystalloids,  if  thej^  reproduce  exactly  the  form  of  the  crystal 
enveloped,  whether  this  last  still  remains,  or  has  entirely  disap- 
peared."* 

• 

It  is  unnecessary  to  remark  that  the  view  of  Delesse  and  Nau- 
mann,  viz. :  that  the  so-called  cases  of  pseudomorphism,  on  which 
the  theory  of  metamorphism  by  alteration  has  been  built,  are, 
for  the  most  part,  examples  of  association  and  .envelopment,  and 
the  result  of  a  contemporaneous  and  original  crystallization,  —  is 
identical  with  the  view  suggested  by  Scheerer,  and  generalized  by 
myself  long  before,  when,  in  1853,  I  sought  to  explain  the  phe- 
nomena in  question  by  '^the  association  and  crystallizing  together 
of  homologous  and  isomorphous  species." 

Later,  in  1862,  I  wrote  as  follows :  — 

^^Pseudomorphism,  which  is  the  change  of  one  mineral  species 
into  another,  by  the  introduction  or  the  elimination  of  some  ele- 
ment or  elements,  presupposes  metamorphism  (i.  e.,  metamorphic 
^  or  crystalline  rocks),  since  only  definite  mineral  species  can  be  the 
*  subjects  of  this  process.  To  confound  metamorphism  with  pseu- 
domorphism, as  Bischof,  and  others  after  him  have  done,  is  there- 
fore an  error.  It  may  be  farther  remarked,  that,  although  certain 
pseudomorphic  changes  may  take  place  in  some  mineral  species, 
in  veins  and  near  the  surface,  the  alteration  of  great  masses  of 
silicated  rocks  by  such  a  process  is  as  yet  an  unproved  hypoth- 
esis." f 

Thus  this  unproved  theoiy  of  pseudomorphism,  as  taught  by 
Bischof,  does  not,  even  if  admitted  to  its  fhllest  extent,  advance 
us  a  single  step  towards  a  solution  of  the  problem  of  the  origin 
of  the  various  silicates,  which,  singly  or  intermingled,  make  up 
beds  in  the  crystalline  schists.  Granting,  for  the  sake  of  argu- 
ment, that  serpentine  results  from  the  alteration  of  olivine  or 
labradorite,  and  steatite  or  chlorite  firom  hornblende,  the  origin  of 

*Biill.  Soc.  Geol.  de  France,  II,  xyiii,  678. 
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these  anhydrous  silicates,  which  are  the  subjects  of  the  supposed 
change,  is  still  unaccounted  for.  The  explanation  of  this  short- 
sightedness is  not  far  to  seek ;  as  already  remarked,  Bischof, 
although  a  professed  neptunist,  starts  from  a  plutonic  basis. 
When  the  epigenic  origin  of  serpentine  and  its  related  rocks  was 
first  taught,  these  were  regarded  as  eruptive  and  nnstratified^  and 
it  was  easy  to  imagine  intruded  masses  of  dioritic  and  feldspatbic 
rocks,  which  had  become  the  subjects  of  alteration.  As,  however, 
the  progress  of  careful  investigation  in  the  field  has  shown  the 
stratified  character  of  these  serpentines,  diall age-rocks,  steatites, 
etc.,  and  their  intercalation  among  limestones,  argillites,  qnartz- 
ites,  gneisses,  and  mica-schists,  and  even  among  feldspathic  and 
hornblendic  strata,  we  are  forced  to  reject,  with  Naumann,  the 
notion  of  their  epigenic  derivation,  and  to  regard  them  as  original 
rocks. 

This  view  brings  us  face  to  face  with  the  problem  of  metamor- 
phism  as  defined  by  me  in  1860  ♦  (ante,  page  46).  We  must  either 
admit  that  these  crystalline  schists  were  created  as  we  find  them. 
or  suppose  'that  they  were  once  sands,  clays,  marls,  etc.;  in 
a  word,  sediments  of  chemical  and  mechanical  origin,  which 
by  a  subsequent  process  have  been  consolidated  and  crystallized. 
Whence,  then,  come  these  silicates  of  magnesia,  lime,  and  iron, 
which  are  the  sources  of  serpentine,  hornblende,  steatite,  chlorite, 
etc.  ?  This  is  the  question  which  I  proposed  in  that  same  year. 
.  when,  after  discussing  the  results  of  my  examinations  of  the  ter- 
tiary rpcks  near  Paris,  containing  layers  of  a  hydrous  silicate  of 
magnesia  related  to  talc  in  composition,  among  unaltered  lime 
stones  and  clays,  I  remarked  that  it  is  evident  ^^  such  silicates 
may  be  formed  in  basins  at  the  earth's  surface,  by  reactions 
between  magnesian  solutions  and  dissolved  silica ; "  and,  after 
some  farther  discussion,  said  "farther  inquiries  in  this  direc- 
tion may^  show  to  what  extent  certain  rocks  composed  of  calca- 
reous and  magnesian  silicates  may  be  directly  formed  in  the 
moist  way."t  Subsequently,  in  a  paper  on  "The  Origin  of 
some  Magnesian  and  Aluminous  Rocks,"  printed  in  the  "Cana- 
dian Naturalist"  for  June,  1860, J  I  repeated  these  considerations, 
referring  to  the  well-known  fact  that  silicates  of  lime,  magnesia 


*Amer.  Jonr.  Sci.,  II,  xxx,  135. 
t  Ibid.,  II,  xxix,  284;  also  II,  xl,  49. 
I  Ibid.,  U,  xxxii,  886. 
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and  iron-oxyd  are  deposited  during  the  evaporation  of  natural 
waters,  including  those  of  alkaline  springs  and  of  the  Ottawa 
River.  Having  described  the  mode  of  occurrence  of  the  mag- 
nesian  silicate,  sepiolite,  in  the  Paris  basin,  and  the  related 
quincite,  containing  some  iron-oxyd  and  disseminated  in  lime- 
stone, I  suggested  that  while  steatite  has  been  derived  from  a 
compound  like  sepiolite,  the  source  of  serpentine  was  to  be  sought 
in  another  silicate  richer  in  magnesia ;  and,  moreover,  that  chlo- 
rite, unless  the  result  of  a  subsequent  reaction  between  clay  and 
carbonate  of  magnesia,  was  directly  formed  by  a  process  analogous 
to  that  which  (according  to  Scheerer)  has,  in  recent  times,  caused 
the  deposition  from  waters  of  neolite,  a  hydrous  alumino-magne- 
sian  silicate  approaching  to  chlorite  in  composition^*  ^'the  type  of 
a  reaction  which  formerly  generated  beds  of  chlorite  in  the  same 
way  as  those  of  sepiolite  or  talc."  Delesse,  subsequently,  in  1861, 
in  his  essay  on  Rock-Metamorphism  insisted  upon  the  sepio- 
lites  or  so-called  magnesian  marls,  as  probably  the  source  of 
steatite,  and  suggested  the  derivation  of  serpentine,  chlorite,  and 
other  related  minerals  of  the  crystalline  schists,  from  deposits 
approaching  these  marls  in  composition. f  He  recalled,  also,  the 
occurrence  of  chromic  oxyd,  a  frequent  accompaniment  of  these  * 
magnesian  minerals,  in  the  hydrated  iron  ores  of  the  same  geo- 
logical horizon  with  the  magnesian  marls  in  France.  Delesse  did 
not,  however,  attempt  to  account  for  the  origin  of  these  deposits 
of  magnesian  marls,  in  explanation  of  which  I  afterwards  verified 
Sischofs  observations  on  the  sparing  solubility  of  silicate  of 
magnesia,  and  showed  that  silicate  of  soda,  or  even  artificial  hy- 
drated silicate  of  lime,  when  added  to  waters  containing  magne- 
sian chlorid  or  sulphate,  gives  rise,  by  double  decomposition,  to  a 
very  insoluble  magnesian  silicate.  | 

To  explain  the  generation  of  silicates  like  labradorite,  scapo- 
lite,  garnet,  and  saussurite,  I  suggested  that  double  aluminous 
silicates  allied  to  the  zeolites  might  have  been  formed,  and  subse- 
quently rendered  anhydrous.  The  production  of  zeolitic  minerals 
observed  by  Daubr^e  at  Plombieres  and  Luxeuil  by  the  action  of 
a  silicated  alkaline  water  on  the  masonry  of  ancient  Roman  baths, 
was  appealed  to  by  way  of  illustration.     It  had  there  been  shown 

*  Pogg.  Annal.,  Ixxl,  288. 

t  Etndes  snr  le  Metamorphisme,  quarto,  pp.  91.    Paris,  1861. 

X  Amer.  Jour.  Sci.,  II,  xl,  49. 
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by  Daubr^e  that  the  elements  of  the  zeolites  had  been  derived  in 
part  from  the  waters,  and  in  part  from  the  mortar  and  even  the 
clay  of  the  bricks,  which  had  been  attacked,  and  had  entered  into 
combination  with  the  soluble  matters  of  the  water  to  form  chabft- 
zite.  I,  however,  at  the  same  time  pointed  out  another  source  of 
silicated  minerals,  upon  which  I  had  insisted  since  1857,  viz. : 
the  reaction  between  silicious  or  argillaceous  matters  and  earthy 
carbonates  in  the  presence  of  alkaline  solutions.  Numerous  ex- 
periments showed  that  when  solutions  of  an  alkaline  carbonate 
were  heated  with  a  mixture  of  silica  and  carbonate  of  magnesia, 
the  alkaline  silicate  formed  acted  upon  the  latter,  yielding  a  sili- 
cate of  magnesia,  and  r^enerating  the  alkaline  carbonate ;  which, 
without  entering  into  permanent  combination,  was  the  medium 
through  which  the  union  of  ,the  silica  and  the  magnesia  was  ef- 
fected. In  this  way  I  endeavored  to  explain  the  alteration,  in  the 
vicinity  of  a  great  intrusive  mass  of  dolerite,  of  a  gray  Silurian 
limestone,  which  contained,  besides  a  little  carbonate  of  magne- 
sia and  iron-oxyd,  a  portion  of  very  silicious  matter,  consisting 
apparently  of  comminuted  orthoclase  and  quartz.  In  place  of 
this,  there  had  been  developed  in  the  limestone,  near  its  contact 
*  with  the  dolerite,  an  amorphous  greenish  basic  silicate,  which  had 
seemingly  resulted  from  the  union  of  the  silica  and  alumina  with 
the  iron-oxyd,  the  magnesia  and  a  portion  of  lime.  By  the  crys- 
tallization of  the  products  thus  generated  it  was  conceived  that 
minerals  like  hornblende,  garnet  and  epidote  might  be  developed 
in  earthy  sediments,  -and  many  cases  of  local  alteration  explained. 
Inasmuch  as  the  reaction  described  required  the  intervention  of 
alkaline  solutions,  rocks  from  which  these  were  excluded  would 
escape  change,  although  the  other  conditions  might  not  be  want- 
ing. The  natural  associations  of  minerals,  moreover,  led  me  to 
suggest  that  alkaline  solutions  might  favor  the  crystallization  of 
aluminous  silicates,  and  thus  convert  mechanical  sediments  into 
gneisses  and  micapschists.  The  ingenious  experinients  of  Dan- 
brie  on  the  part  which  solutions  of  alkaline  silicates,  at  elevated 
temperatures,  may  play  in  the  formation  of  crystallized  minerals, 
such  as  feldspar  and  pyroxene,  were  posterior  to  my  eariy  publi- 
cations on  the  subject,  and  AiUy  justified  the  importance  which, 
early  in  1857, 1  attributed  to  the  intervention  of  alkaline  silicates 
in  the  formation  of  crystalline  silicated  minerals.  * 

*Proo.  Royal  Soc.,  l£ay  7, 18B7.    Amer.  Jour.  Scl.,  II,  xxili,  4S8,  and  xzr,  S8»  uid  4S9. 
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While,  however,  there  is  good  reason  to  believe  that  solutions  of 
alkaline  silicates  or  carbonates  have  been  efficient  agents  in  the 
crystallization  and  molecular  re-arrangement  of  ancient  sediments, 
and  have  also  played  an  important  part  in  that  local  alteration  of 
sedi^ientary  strata  which  is  often  observed  in  the  vicinity  of  intru- 
sive rocks,  it  is  clear  to  me  that  the  agency  of  these  solutions  is 
less  universal  than  once  supposed  by  Daubree  and  myself,  and  will 
not  account  for  the  formation  of  various  silicated  rocks  found 
among  crystalline  schists,  such  as  serpentine,  hornblende,  steatite 
and  chlorite.  When  I  commenced  the  study  of  these  crystalline 
strata  I  was  led,  in  accordance  with  the  almost  universally  received 
opinion  of  geologists,  to  regard  them  as  resulting  from  a  subse- 
quent alteration  of  paleozoic  sediments,  which,  according  to  differ- 
ent authorities,  were  of  Cambrian,  Silurian  or  Devonian  age.  Thus 
in  the  Appalachian  region,  as  we  have  already  seen,  they  have,  on 
supposed  stratigraphical  evidence,  been  successively  placed  at  the 
base,  at  the  summit,  and  in  the  middle  of  the  Lower  Silurian  or 
Champlain  division  of  the  New  York  system.  A  careful  chemical 
examination  among  the  unaltered  paleozoic  sediments,  which  in 
Canada  were  looked  upon  as  the  stratigraphical  equivalents  of  the 
bands  of  magnesian  silicates  in  these  crystalline  schists,  showed 
me,  however,  no  magnesian  rocks  except  certain  silicious  and 
ferruginous  dolomites.  From  a  consideration  of  reactions  which 
I  had  observed  to  take  place  in  such  admixtures  in  presence  of 
heated  alkaline  solutions,  and  from  the  composition  of  the  basic 
silicates  which  I  had  found  to  be  formed  in  silicious  limestones 
near  their  contact  with  eruptive  rocks,  I  was  led  to  suppose  that 
similar  actions,  on  a  grand  scale,  might  transform  these  silicious 
dolomites  of  the  unaltered  strata  into  crystalline  magnesian  sili- 
cates. 

Farther  researches,  however,  convinced  me  that  this  view  was 
inapplicable  to  the  ciystalline  schists  of  the  Appalachians,  since, 
apart  from  the  geognostical  considerations  set  forth  in  the  previous 
part  of  this  paper,  I  found  that  these  same  crystalline  strata  hold 
beds  of  quartzose  dolomite  and  magnesian  carbonate,  associated  in 
such  intimate  relations  with  beds  of  serpentine,  diallage  and  stea- 
tite, as  to  forbid  the  notion  that  these  silicates  could  have  been 
generated  by  any  transformations  or  chemical  re-arrangement  of 
mixtures  like  the  accompanying  beds  of  quartzose  magnesian  car- 
bonates.   Hence  it  was  that  already,  in  1860,  as  shown  above,  I 
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announced  my  conclusion  that  serpentine,  chlorite  and  steatite  had 
been  derived  fVom  silicates  like  sepiolite,  directly  formed  in  waters 
at  the  earth's  surface,  and  that  the  crystalling  schists  had  resulted 
from  the  consolidation  of  previously  formed  sediments,  partly 
chemical  and  partly  mechanical  in  their  origin.  The  latter  being 
chiefly  silico-aluminous,  took,  in  part,  the  forms  of  gneiss  and  mica- 
schists,  while  fi'om  the  more  argillaceous  strata,  poorer  in  alkaU, 
much  of  the  aluminous  silicate  crystallized  as  andalusite,  staoro- 
lite,  cyanite  and  garnet.  These  views  were  reiterated  in  1863,* 
and  farther  in  1864,  in  the  following  language,  as  regards  the 
chemically-formed  sediments:  "steatite,  serpentine,  pyroxene, 
hornblende,  and  in  many  cases,  garnet,  epidote  and  other  silicated 
minerals  are  formed  by  a  crystallization  and  molecular  re-arrange- 
ment of  silicates  generated  by  chemical  processes  in  waters  at  the 
earth's  surface."!  Their  alteration  and  crystallization  was  com- 
pared to  that  of  the  mechanically  formed  feldspathic,  silicious  and 
argillaceous  sediments  just  mentioned. 

The  direct  formation  of  the  crystalline  schists  from  an  aqueous 
magma  is  a  notion  which  belongs  to  an  early  period  in  geol(^cal 
theory.  Delabeche  in  1834 1  conceived  that  they  were  thrown 
down  as  chemical  deposits  from  the  waters  of  the  heated  ocean, 
after  its  reaction  on  the  crust  of  the  cooling  globe,  and  before  Uie 
appearance  of  organic  life.  This  view  was  revived  by  Daubree  in 
1860.  Having  sought  to  explain  the  alteration  of  paleozoic  strata 
of  mechanical  origin,  by  the  action  of  heated  waters,  he  proceeds 
to  discuss  the  origin  of  the  still  more  ancient  crystalline  schists. 
The  first  precipitated  waters,  according  to  him,  acting  on  the  anhy- 
drous silicates  of  the  earth's  crust,  at  a  very  elevated  temperature, 
and  at  a  great  pressure,  which  he  estimated  at  two  hundred  and 
fifty  atmospheres,  formed  a  magma,  from  which,  as  it  cooled,  were 
successively  deposited  the  various  strata  of  the  crystalline  6chists.§ 
This  hypothesis,  violating,  as  it  does,  all  the  notions  which  sound 
theory  teaches  with  regard  to  the  chemistry  of  a  cooling  globe, 
has,  moreover,  to  encounter  grave  geognostical  diflaculties.  The 
pre-Silurian  crystalline  rocks  belong  to  two  or  more  distinct  sys- 
tems of  difierent  ages,  succeeding  each  other  in  discordant  stsnt- 

*Geol.  of  Canada,  pp.  577—581. 

t  Amer.  Jour.  Sci.,  II,  xxxyii,  266,  and  xxxviii,  183. 

t  Researches  in  Theoretical  Geology,  pp.  297-300. 
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ification.  The  whole  history  of  these  rocks,  moreover,  shows  that 
their  various  alternating  strata  were  deposited,  not  as  precipi- 
tates from  a  seething  solution,  but  under  conditions  of  sedimen- 
tation very  like  those  of  more  recent  times.  In  the  oldest  known 
of  them,  the  Laurentian  system,  great  limestone  formations  are 
interstratified  with  gneisses,  quartzites  and  even  with  conglom- 
erates. All  analogy,  moreover,  leads  us  to  conclude  that  even  at 
this  early  period,  life  existed  at  the  surface  of  the  planet.  Great 
accumulations  of  iron-oxyd,  beds  of  metallic  sulphids  and  of 
graphite,  exist  in  these  oldest  strata,  and  we  know  of  no  other 
agency  than  that  of  organic  matter,  capable  of  generating  these 
products.  •• 

Bischof  had  already  arrived  at  the  conclusion,  which  in  the 
present  state  of  our  knowledge  seems  inevitable,  that  "  all  the  car- 
bon yet  known  to  occur  in  a  free  state,  can  only  be  regarded  as 
a  product  of  the  decomposition,  of  carbonic  acid,  and  as  derived 
from  the  vegetable  kingdom."  He  farther  adds,  "living  plants 
decompose  carbonic  acid ;  dead  organic  matters  decompose  sul- 
phates, so  that,  like  carbon,  sulphur  appears  to  owe  its  existence 
in  a  free  state  to  the  organic  kingdom."*  As  a  decomposition 
(deoxidation)  of  sulphates  is  necessary  to  the  production  of  me- 
tallic sulphids,  the  presence  of  the  latter,  not  less  than  that  of 
free  sulphur  and  free  carbon,  depends  on  organic  bodies ;  the  part 
which  these  play  in  reducing  and  rendering  soluble  the  peroxyd  of 
iron,  and  in  the  production  of  iron  ores  is,  moreover,  well  known. 
It  was,  therefore,  that,  after  a  careftil  study  of  these  ancient  rocks, 
I  declared  in  May,  1858,  that  a  great  mass  of  evidence  "points 
to  the  existence  of  organic  life,  even  during  the  Laurentian  or  so- 
called  azoic  period."  f 

This  prediction  was  soon  verified  in  the  discovery  of  the  Eozoon 
Canadense^  of  Dawson,  the  organic  character  of  which  is  now  ad- 
mitted by  all  zoologists  and  geologists  of  authority.  But  with 
this  discovery,  appeared  another  fact,  which  aflTorded  a  signal  veri- 
fication of  my  theory  as  to  the  origin  and  mode  of  deposition  of 
serpentine  and  pyroxene.  The  microscopic  and  chemical  re- 
searches of  Dawson  and  myself  showed  that  the  calcareous  skel- 
eton of  this  foraminiferal  organism  was  filled  with  the  one  or  the 
other  of  these  silicates  in  such  a  manner  as  to  make  it  evident  that 

*  Bischof,  Lehrbuch,  let.  ed.,  II,  96.   English  ed.,  1, 252, 344. 
t  Amer.  Jour.  Science,  II,  xxy,  436. 
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they  had  replaced  the  sarcode  of  the  animal,  precisely  as  glaaco- 
nite  and  similar  silicates  have,  from  the  Silurian  times  to  the  pres- 
ent, filled  and  injected  more  recent  foraminiferal  skeletons.  I  re- 
called, in  connection  with  this  discovery  the  observations  of 
Ehrenberg,  Mantell  and  Bailey,  and  the  more  recent  ones  of  Poor- 
tales,  to  the  effect  that  glauconite  or  some  similar  substance  occa- 
sionally fills  the  spines  of  Echini,  the  cavities  of  corals  and  mille- 
pores,  the  canals  in  the  shells  of  Balanns,  and  even  fonns  casts 
of  the  holes  made  by  burrowing  sponges  (Clionia)  and  worms. 
The  significance  of  these  facts  was  farther  illustrated  by  showing 
that  the  so-called  glauconites  differ  considerably  in  composition, 
some  of  them  containing  niore  or  less  alumina  or  magnesia,  and 
one  from  the  tertiary  limestones  near  Paris  being,  according  to 
Berthier,  a  true  serpentine.  * 

These  facts  in  the  history  of  Eozoon,  were  first  made  known  by 
me  in  May,  1864,  in  the  American  Journal  of  Science,  and  subse- 
quently more  in  detail,  February,  1865,  in  a  communication  to  the 
Geological  Society  of  London,  f  They  were  speedily  verified  by 
Dr.  Giimbel,  who  was  then  engaged  in  the  study  of  the  ancient 
crystalline  schists  of  Bavaria,  and  soon  recognized  the  existence, 
in  the  limestones  of  the  old  Hercynian  gneiss,  of  the  characteris- 
tic Eozoon  Canadense,  injected  with  silicates  in  a  manner  precisely 
similar  to  that  observed  by  Dawson  and  myself.  }  Later,  in  1869, 
Robert  Hofihiann  described  the  results  of  a  minute  chemical  exam- 
ination  of  the  Eozoon  from  Raspenau,  in  Bohemia,  confirming  the 
previous  observations  in  Canada  and  Bavaria.  He  showed  that 
the  calcareous  shell  of  the  Eozodn,  examined  by  him,  had  been  in- 
jected by  a  peculiar  silicate,  which  may  be  described  as  related  in 
composition  both  to  glauconite  and  to  chlorite.  The  masses  of 
Ek>zoon  he  found  to  be  enclosed  and  wrapped  around  by  thin  al- 
ternating layers  of  a  green  magnesian  silicate  allied  to  picrosmine, 
and  a  brown  non-magnesian  mineral,  which  proved  to  be  a  hy- 
drous silicate  of  alumina,  ferrous  oxyd  and  alkalies,  related  to 
fahlunite,  or  more  nearly  to  jollyte  in  composition.  § 

Still  more  recently,  in  the  course  of  the  present  year.  Dr.  Daw- 
son detected  a  mineral  insohible  in  acids,  injecting  the  pores  of 

•  Amer.  Jour.  Sci.,  11,  xl,  860,  Report  G«oI.  Surrey  Canada,  1888,  p.  SSI,  and  Qnar. 
Geol.  Jour.,  XXI,  71. 
t  Amer.  Jour.  Sci.,  II,  xxxvii,  481.    Quar.  Geol.  Jour.,  XXI,  67. 
X  Proo.  Royal  Bavar.  Acad,  for  1866,  and  Can.  Naturalist,  new  serfea  m,  81. 
§  Jour.  fUr.  Prakt.  Chem.,  May,  1880,  and  Amer.  Jonr.  Sci.,  HI,  i,  378. 


ORIGIN  Oy  CRYSTALLINE   ROCKS.  503 

ciinoidal  stems  and  plates  in  a  paleozoic  limestone  from  New 
Brunswick,  which  is  made  up  of  organic  remains.  This  silicate 
which,  in  decalcified  specimens,  shows  in  a  beautiful  manner  the 
intimate  structure  of  these  ancient  crinoids,  I  have  found  by  analy- 
sis to  be  a  hydrous  silicate  of  alumina  and  ferrous  oxyd,  with 
magnesia  and  alkalies,  closely  related  to  fahlunite  and  to  joUyte.* 
The  microscopic  examinations  of  Dr.  Dawson  show  that  this  sil- 
icate injected  the  pores  of  the  crinoidal  remains  and  some  of  the 
interstices  of  the  associated  shell-fragments,  before  the  introduc- 
tion of  the  calcite  which  cements  the  mass.  I  have  since  found  a 
silicate  almost  identical  with  this,  occjurring  under  similar  condi- 
tions in  an  Upper  Silurian  limestone  said  to  be  from  Llangedoc  in 
Wales. 

Giimbel,  meanwhile,  in  the  essay  on  the  Laurentian  rocks  of  Ba- 
varia, in  1866,  akeady  referred  to,  frilly  recognized  the  truth  of 
the  views  which  I  had  put  forward,  both  with  regard  to  mineralogy 
of  Eozoon  and  to  the  origin  of  the  crystalline  schists.  His  results 
are  still  farther  detailed  in  his  Oeognost,  Beschreibung  des  ostbayeris- 
ches  Grenzegebirges^  1868,  p.  833.  Credner,  moreover,  as  he  tells 
us,t  bad  already  from  his  mineralogical  and  lithological  studies, 
been  led  to  admit  my  views  as  to  the  original  formation  of  serpen- 
tine, pyroxene  and  similar  silicates  (which  he  cites  from  my  paper 
of  1865,  above  refen'cd  to  J),  when  he  found  that  Giimbel  had  ar- 
rived at  similar  conclusions.  The  views  of  the  latter,  as  cited  by 
Credner  from  the  work  just  referred  to,  are  in  substance  as  fol- 
lows:— The  crj'stalline  schists,  with  their  interstratified  layers, 
have  all  the  characters  of  altered  sedimentary  deposits,  and  from 
their  mode  of  occurrence  cannot  be  of  igneous  origin,  nor  the  result 
of  epigenic  action.  The  originally  formed  sediments  are  conceived 
to  have  been  amorphous,  and  under  moderate  heat  and  pressure  to 
have  arranged  themselves,  and  crystallized,  generating  various 
mineral  species  in  their  midst  by  a  change,  which,  to  distinguish  it 
from  metamorphism  by  an  epigenic  process,  Giimbel  happily  des- 
ignates didgenesis. 

It  is  unnecessary  to  remark,  that  these  views,  the  conclusions 
from  the  recent  studies  of  Giimbel  in  Germany  and  Credner  in 
North  America,  are  identical  with  those  put  forth  by  me  in  1860. 

*  Amer.  Jour.  Sci.,  Ill,  i,  S79. 

t  Hermann  Credner;  die  Gleidemng  der  Eozoischen  Formationsgruppe  Kord  Amer- 
(kMs.    Halle  1S09.    t  That  in  the  Quar.  Geol.  Jonr.,  XXI,  67. 
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At  the  early  periods  in  which  the  materials  of  the  ancient  crys- 
talline schists  were  accumulated,  it  cannot  be  doubted  that  the 
chemical  processes  which  generated  silicates  were  much  more  ac- 
tive than  in  more  recent  times.  The  heat  of  the  earth's  crust 
was  probably  then  far  greater  than  at  present,  while  a  high  tem- 
perature prevailed  at  comparatively  small  depths,  and  thermal 
waters  abounded.  A  denser  atmosphere,  charged  with  carbonic 
acid  gas,  must  also  have  contributed  to  maintain^  at  the  earth's 
surface,  a  greater  degree  of  heat,  though  one  not  incompatible 
with  the  existence  of  organic  life.  *  These  conditions  must  have 
favored  many  chemical  processes,  which,  in  later  times,  have 
nearly  ceased  to  operate.  Hence  we  find  that  subsequently  to 
the  eozoic  times,  silicated  rocks  of  clearly  marked  chemical  ori- 
gin are  comparatively  rare.  In  the  mechanical  sediments  of  later 
periods  certain  crystalline  minerals  may  be  developed  by  a  process 
of  molecular  re-arrangement  —  diagenesis.  These  are,  in  the  feld- 
spathic  and  aluminous  sediments,  orthoclase,  muscovite,  garnet, 
staurolite,  cyanite  and  chiastolite,  and  in  the  more  basic  sedi- 
ments, hornblendic  minerals.  It  is  possible  that  these  latter  and 
similar  silicates  may  sometimes  be  generated  by  reactions  between 
silica  on  the  one  hand,  and  carbonates  and  oxyds,  on  the  other, 
as  already  pointed  out  in  some  cases  of  local  alteration.  Such  a 
case  may  apply  to  more  or  less  hornblendic  gneisses,  for  example, 
but  no  sediments,  not  of  direct  chemical  origin,  are  pure  enough 
to  have  given  rise  to  the  great  beds  of  serpentine,  pyroxene,  stea- 
tite, labradorite,  etc.,  which  abound  in  the  ancient  crystalline 
schists.  Thus,  while  the  ipaterials  for  producing,  by  diagenesis^i 
the  aluminous  silicates  just  mentioned,  are  to  be  met  with  in  the 
mud  and  clay-rocks  of  all  ages,  the  chemically  formed  silicates, 
capable  of  crystallizing  into  pyroxene,  talc,  serpentine,  etc.,  have 
only  been  formed  under  special  conditions. 

The  same  reasoning  which  led  me  to  maintain  the  theory  of  an 
original  formation  of  the  mineral  silicates  of  the  crystalline  schists, 
induced  me  to  question  the  received  notion  of  the  epigenic  origin 
of  gypsums  and  magnesian  limestones  or  dolomites.  The  inter- 
stratification  of  dolomites  and  pure  limestones,  and  the  enclosure 
of  pebbles  of  the  latter  in  a  paste  of  crystalline  dolomite,  are  of 
themselves  sufficient  to  show  that  in  these  cases,  at  least,  dolo- 
mites have  not  been  formed  by  the  alteration  of  pure  limestones. 

*  Amer.  Jour.  Sci.,  II,  xxxyi,  S96. 
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The  first  results  of  a  very  long  series  of  ejqperiments  and  inquiries 
into  the  history  of  gypsum,  were  published  by  me  in  1859,  and 
farther  researches,  reiterating  and  confirming  my  previous  contu- 
sions, appeared  in  1866.*  In  these  two  papers,  it  will,  I  think,  be 
found  that  the  following  facts  in  the  history  of  dolomite  are  es- 
tablished, viz. :  first,  its  origin  in  nature  by  direct  sedimentation, 
and  not  by  the  alteration  of  non-magnesian  limestones ;  second, 
its  artificial  production  by  the  direct  union  of  carbonate  of  lime 
and  hydrous  carbonate  of  magnesia,  at  a  gentle  heat,  in  the  pres- 
ence of  water.  As  to  the  sources  of  the  hydrous  magnesian  car- 
bonate, I  have  endeavored  to  show  that  it  is  formed  from  the 
magnesian  chlorid  or  sulphate  of  the  sea  or  other  saline  waters  in 
two  ways : — first,  by  the  action  of  the  bicarbonate  of  soda  found 
in  many  natural  waters ;  this,  after  converting  all  soluble  lime-salts 
into  insoluble  carbonate,  forms  a  comparatively  soluble  bicarbon- 
ate of  magnesia,  from  which  a  hydrous  carbonate  slowly  separates  : 
second,  by  the  action  of  bicarbonate  of  lime  in  solution,  which, 
with  sulphate  of  magnesia  gives  rise  to  g^'-psum ;  this  first  crystal- 
lizes out,  leaving  behind  a  much  more  soluble  bicarbonate  of  mag- 
nesia, which  deposits  the  hydrous  carbonate  in  its  turn.  In  this 
way,  for  the  first  time,  in  1859,  the  origin  of  gypsums  and  their  in- 
timate relation  with  magnesian  limestones  were  explained. 

It  was,  moreover,  shown  that  to  the  perfect  operation  of  this  re- 
action, an  excess  of  carbonic  acid  in  the  solution,  during  the  evap- 
oration, was  necessary  to  prevent  the  decomposing  action  of  the 
hydrous  mono-carbonate  of  magnesia  upon  the  already  formed 
gypsum.  Having  found  that  a  prolonged  exposure  to  the  air,  by 
permitting  the  loss  of  carbonic  acid,  partially  interfered  with  the 
process,  I  was  led  to  repeat  the  experiment  in  a  confined  atmos- 
phere, charged  with  carbonic  acid,  but  rendered  drying  by  the 
presence  of  a  layer  of  dessicated  chlorid  of  calcium.  As  had 
been  foreseen,  the  process  under  these  conditions  proceeded  unin- 
terruptedly, pure  gypsum  first  crystallizing  out  from  the  liquid, 
and  subsequently,  the  hydrous  magnesian  carbonate,  f  This  ex- 
periment is  instructive  as  showing  the  results  which  must  have 
attended  this  process  in  past  ages,  when  the  quantity  of  carbonic 
acid  in  the  atmosphere  greatly  exceeded  its  present  amount. 

*  Amer.  Joar.  Sci.,  II,  xxxyUI,  170, 865;  xlii,  40. 

t  Proceedings  Royal  Institation,  May  30,  1807,  and  Canadian  Naturalist,  new  series, 
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As  regards  the  hypotheses  pat  forward  to  explain  the  supposed 
dolomitization  of  previously-formed  limestones  by  an  epigenic 
process,  I  may  remark  that  I  repeated  very  many  times,  under 
varying  conditions,  the  often  cited  experiment  of  Von  Morlot,  who 
claimed  to  have  generated  dolomite  by  the  action  of  sulphate  of 
magnesia  on  carbonate  of  lime,  in  the  presence  of  water  at  a  some- 
what elevated  temperature  under  pressure.  I  showed  that  what 
he  regarded  as  dolomite  was  not  such,  but  an  admixture  of  carbon- 
ate of  lime  vdih  anhydrous  and  sparingly  soluble  carbonate  of 
magnesia ;  the  conditions  in  which  the  carbonate  of  magnesia  is 
liberated  in  this  reaction,  not  being  favorable  to  its  union  with  the 
carbonate  of  lime  to  form  the  double  salt  which  constitutes  dolo- 
mite. The  experiment  of  Marignac,  who  thought  to  form  dolomite 
by  substituting  a  solution  of  chlorid  of  magnesium  for  the  sul- 
phate, I  found  to  yield  similar  results,  the  greater  part  of  the  mag- 
nesian  carbonate  produced  passing  at  once  into  the  insoluble 
condition,  without  combining  with  the  excess  of  carbonate  of  lime 
present.  The  process  for  the  production  of  the  double  carbonate 
described  by  Ch.  Deville,  namely,  the  action  of  vapors  of  anhy- 
drous magnesian  chlorid  on  heated  carbonate  of  lime,  in  accord- 
ance with  Von  Buch's  strange  theory  of  dolomitization,  I  have  not 
thought  necessary  to  submit  to  the  test  of  experiment,  since  the 
conditions  required  are  scarcely  conceivable  in  nature.  Multiplied 
geognostical  observations  show  that  the  notion  of  the  epigenie 
production  of  dolomite  from  limestone  is  untenable,  although  its 
resolution  and  deposition  in  veins,  cavities,  or  pores  in  other  rocks 
is  a  phenomenoD  of  frequent  occurrence. 

The  dolomites  or  maguesian  limestones  may  be  conveniently 
considered  in  two  classes ;  first,  those  which  are  found  with  gyp- 
sums at  various  geological  horizons ;  and  second,  the  more  abun- 
dant and  widely  distributed  rocks  of  the  same  kind,  which  are  not 
associated  with  deposits  of  gypsum.  The  production  of  the  first 
class  is  dependent  upon  the  decomposition  of  sulphate  of  magne- 
sia by  solutions  of  bicarbonate  of  lime,  while  those  of  the  second 
class  owe  their  origin  to  the  decomposition  of  magnesian  chlorid 
or  sulphate  by  solutions  of  alkaline  bicarbonates.  In  both  cases, 
however,  the  bicarbonate  of  magnesia,  which  the  carbonated 
waters  generally  contain,  contributes  a  more  or  less  important 
part  to  the  generation  of  the  magnesian  sediments.  The  carbon- 
ated alkaline  waters  of  deep-seated  springs  often  contain,  as  is 
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well  known,  besides  the  bicarbonates  of  soda,  lime,  and  magne- 
sia, compounds  of  iron,  manganese,  and  many  of  the  rarer  metals 
in  solution,  and  thus  the  metalliferous  character  of  many  of  the 
dolomites  of  the  second  class  is  explained.  The  simultaneous 
occurrence  of  alkaline  silicates  in  such  mineral  waters,  would 
give  rise,  as  already  pointed  out,  to  the  production  of  insoluble 
silicates  of  magnesia,  and  thus  the  frequent  association  of  such 
silicates  with  dolomites  and  magnesian  carbonates  in  the  crystal- 
line schists  is  explained,  as  marking  portions  of  one  continuous 
process.  The  formation  of  these  mineral  waters  depends  upon 
the  decomposition  of  feldspathic  rocks  by  subterranean  or  sub- 
aerial  processes,  which  were  doubtless  more  active  in  former  ages 
than  in  our  own.  The  subsequent  action  upon  magnesian  waters 
of  these  bicarbonated  solutions.  Whether  alkaline  or  not,  is  de- 
pendent upon  climatic  conditions,  since,  in  a  region  where  the  rain- 
fall is  abundant,  such  waters  would  find  their  way  down  the  river- 
courses  to  the  open  sea,  where  the  excess  of  dissolved  sulphate  of 
lime  would  prevent  the  deposition  of  magnesian  carbonate.  It  is 
in  dry  and  desert  regions,  with  limited  lake-basins,  that  we  must 
seek  for  the  production  of  magnesian  carbonates,  and  I  have  ar- 
gued from  these  considerations  that  much  of  northeastern  Amer- 
ica, including  the  present  basins  of  the  Upper  Mississippi  and  St. 
Liawrence,  must,  during  long  intervals  in  the  paleozoic  period, 
have  had  a  climate  of  excessive  dryness,  and  a  surface  marked  by 
shallow  enclosed  basins,  as  is  shown  by  the  widely  spread  magne- 
sian limestones,  and  the  existence  of  gypsum  and  rock-salt  at 
more  than  one  geological  horizon  within  that  area.*  The  occur- 
rence of  serpentine  and  diallage  at  Syracuse,  New  York,  offers  a 
curious  example  of  the  local  development  of  crystalline  magne- 
sian silicates  in  Upper  Silurian  dolomitic  strata  under  conditions 
which  are  imperfectly  known,  and,  in  the  present  state  of  the 
locality,  cannot  be  studied,  f 

Since  the  uncombined  and  hydrated  magnesian  mono-carbonate 
is  at  once  decomposed  by  sulphate  or  chlorid  of  calcium,  it  fol- 
lows that  the  whole  of  these  lime-salts  in  a  sea-basin  must  be 
converted  into  carbonates  before  the  production  of  carbonated 
magnesian  sediments  can  begin.     The  carbonate  of  lime,  formed 

*  Geology  of  Southwestern  Ontario,  Amer.  Jour.  Scl.,  II,  xWi,  805. 
t  Geology  of  the  3d  district  of  New  York,  108-110,  and  Hunt  on  Ophiolites,  Amer.  Jour. 
Sci.,  U,  xXYi,  836. 
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by  the  action  of  carbonates  of  magnesia  and  soda,  remains  at  first 
dissolved  as  bicarbonate,  and  is  only  separated  in  a  solid  form, 
when  in  excess,  or  when  required  for  the  needs  of  living  plants 
or  animals ;  which  are  dependent  for  their  supply  of  calcareous 
matter,  on  the  bicarbonate  of  lime  produced,  in  part  by  the  proc- 
ess just  described,  and  in  part  by  the  action  of  carbonic  acid  on 
insoluble  lime-compounds  of  the  earth's  solid  crust.  So  many 
limestones  are  made  up  of  calcareous  organic  remains,  that  a 
notion  exists  among  many  writers  on  geology  that  all  limestones 
are,  in  some  way,  of  organic  origin.  At  the  bottom  of  this  lies 
the  idea  of  an  analogy  between  the  chemical  relations  of  vege- 
table and  animal  life.  As  plants  give  rise  to  beds  of  coal,  so  ani- 
mals are  supposed  to  produce  limestones.  In  fact,  however,  the 
synthetic  process  by  which  the  growing  plant,  from  the  elements 
of  water,  carbonic  acid  and  ammonia,  generates  hydrocarbonace- 
ous  ajid  azotized  matters,  has  no  analogy  with  the  assimilative 
process  by  which  the  growing  animal  appropriates  alike  these  or- 
ganic matters  and  the  carbonate  and  phosphate  of  lime.  Without 
the  plant,  the  synthesis  of  the  hydrocarbons  would  not  take  place, 
while  independently  of  the  existence  of  coral  or  mollusk,  the  car- 
bonate of  lime  would  still  be  generated  by  chemical  reactions,  and 
would  accumulate  in  the  waters  until,  these  being  saturated,  its 
excess  would  be  deposited  as  gypsum  or  rock-salt  are  deposited. 
Hence  in  such  waters,  where,  from  any  causes,  life  is  excluded, 
accumulations  of  pure  carbonate  of  lime  maybe  formed.  In  1861 
I  called  attention  to  the  white  marbles  of  Vermont,  which  occur 
intercalated  among  impure  and  fossiliferous  beds,  as  apparently 
examples  of  such  a  process.* 

It  is  by .  a  fallacy  similar  to  that  which  prevails  as  to  the  or- 
ganic origin  of  limestones,  that  Daubeny  and  Murchison  were  led 
to  appeal  to  the  absence  of  phosphates  from  certain  old  strata  as 
evidence  of  the  absence  of  organic  life  at  the  time  of  their  accn- 
mulation.-f  Phosphates,  like  silica  and  iron-oxyd,  were  doubtless 
constituents  of  the  primitive  earth's  crust,  and  the  production  of 
apatite  crystals  in  granitic  veins,  or  in  crystalline  schists,  is  a  proc- 
ess as  independent  of  life  as  the  formation  of  crystals  of  quartz 
or  of  hematite.  Growing  plants,  it  is  true,  take  up  from  the  soil 
or  the  waters  dissolved  phosphates,  which  pass  into  the  skeletons 

*  Amer.  Joar.  Sci.,  IT,  xxxi,  i02. 
t  SUuris,  4th  ed.,  pp.  28  and  5S7. 
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of  animals,  a  process  which  has  been  active  from  very  remote  pe- 
riods. I  showed  in  1854  that  the  shells  of  Lingula  and  Orbicula, 
both  those  from  the  base  of  the  paleozoic  rocks  and  those  of  the 
present  time,  have  (like  Conularia  and  Serpulites)  a  cheipical  com- 
position similar  to  the  skeletons  of  vertebrate  animals.*  The 
relations  of  both  carbonate  and  phosphate  of  lime  to  organized 
beings  are  similar  to  those  of  silica,  which,  like  them,  is  held  in 
watery  solution,  and  by  processes  independent  of  life  is  deposited 
both  in  amorphous  and  crystalline  forms,  but  in  certain  cases  is 
appropriated  by  diatoms  and  sponges,  and  made  to  assume  organ- 
ized shapes.  In  a  word,  the  assimilation  of  silica,  like  that  of 
phosphate  and  carbonate  of  lime,  is  a  purely  secondary  and  acci- 
dental process,  and  where  life  is  absent,  all  of  these  substances 
are  deposited  in  mineral  and  inorganic  forms. 


I  have  thus  endeavored  to  sketch,  in  a  concise  and  rapid  man- 
ner, the  history  of  the  earlier  rock-formations  of  eastern  North 
America,  and  of  our  progress  in  the  knowledge  of  them ;  while 
I  have,  at  the  same  time,  dwelt  upon  some  of  the  geognostical 
and  chemical  questions  which  their  study  suggests.  With  the 
record  of  the  last  thirty  years  before  them,  American  geologists 
have  cause  for  congratulation  that  their  investigations  have  been 
so  fruitful  in  great  results.  They  see,  however,  at  the  same  time, 
how  much  yet  remains  to  be  done  in  the  study  of  the  Appalachians 
and  of  our  northeastern  coast,  before  the  history  of  these  ancient 
rock-formations  can  be  satisfactorily  written.  Meanwhile  our  ad- 
venturous students  are  directing  their  labors  to  the  vast  regions  of 
western  America,  where  the  results  which  have  already  been  ob- 
tained are  of  profound  interest.  The  progress  of  these  investiga- 
tions will  doubtless  lead  us  to  modify  many  of  the  views  now 
accepted  in  science,  and  cannot  fail  greatly  to  enlarge  the  bound 
of  geological  knowledge. 

*  Amer.  Jour.  Sci.,  U,  xyU,  836. 


ABSTRACT  OF  PAPERS  READ  BEFORE  SECTION  B. 

« 

The    Monocotyledon    the    Universal    Ttpe    of    Seeds. — Bt 
Thomas  Meehan. 

It  must  be  evident  to  those  who  heard  my  paper  on  ''  Adnation 
in  ConifersB"  at  the  Chicago  meeting  of  the  Association  that  the 
observation  there  detailed,  could  scarcely  be  accounted  for,  if  the 
belief  be  true^which  is  generally  held  by  botanists,  that  tfie  leafori^ 
incUes  at  the  node  from  which  it  seems  to  spring.  It  is  not,  howev^, 
an  object  with  me  to  attack  existing  theories,  or  establish  new 
ones ;  but  simply  to  present  facts  as  I  see  them.  The  origin  of 
the  leaf  will  no  doubt  prove  a  question  which  will  in  time  take 
care  of  itself.  But  this  generalization  cannot  be  avoided  by  the 
readers  of  that  paper,  that  the  whole  plant  is  originally  a  unity ; 
and  that  the  subsequent  formation  of  elementary  organs,  and  their 
complete  development,  or  absorption  into  one  another,  is  the  result 
of  varying  phases  of  nutrition.  The  leaves  in  Coniferae  were 
found  to  be  free  or  united  with  the  stem  in  proportion  to  the 
vigor  of  the  central  axis.  Following  up  the  subject  I  now  offer 
some  facts  which  will  show  that  all  seeds  are  primarily  Monocoty- 
ledonous ;  and  that  division  is  a  subsequent  act,  depending  on  cir- 
cumstances which  do  not  exist  at  the  first  commencement  of  the 
seed  growth. 

It  is  well  known  that  in  some  species  of  Coniferous  plants  the 
number  of  cotyledons  varies.  I  have  noticed  in  addition  to  this 
that  whether  the  cotyledons  are  few  or  many,  there  is  no  increase 
in  the  whole  cotyledonous  mass.  In  the  Norway  spruce,  Abies  ex- 
celsa^  there  are  sometimes  as  many  as  ten  cotyledons,  in  others 
only  two.  In  the  latter  case  they  are  broad  and  ovate,  while  in  the 
former  they  are  narrow  and  hair-like ;  in  short,  when  in  the  two 
cotyledoned  state  it  is  not  possible  to  note  any  difference  between  a 
seedling  Norway  spruce  and  a  Chinese  arbor  vita;,  Biota  orienUili^^ 
except  by  the  lighter  shade  of  green.  The  two  leaved  condition  is 
not  common,  but  specimens  of  threes  and  others  I  exhibited  to  Drs. 
Torrey  and  Gray  at  the  Troy  meeting.  Any  one  who  will  examine 
sprouting  seeds  of  the  Norway  spruce  will  agree  to  the  proposition 
(610) 


THE   MONOCOTTLEDON  THE   UNIVERSAL  TYPE   OF   SEEDS.  511 

that  the  cotyledons  are  not  original  and  separate  cretxtions^  but  a 
divided  unity.     My  next  observations  were  on   some  acorns  of 
Qaercus  agrifolia  the  division  into  cotyledons  was  numerous  and 
irregular.     Cut  across  vertically  some  representing  the  letter  C, 
others  the  letter  N,  and  again,  with  four  cotyledons  the  letter  M. 
Here  again  it  was  clear  that  whatever  the  form  and  number  of  the 
cotyledons  there  was  no  increase  of  the  original  cotyledon  mass. 
Examining  sprouting  peach  kernels,  the  variations  in  form  and 
number  were  of  the  most  remarkable  character.  I  need  not  repeat 
them  in  detail  here,  as  they  are  reported  in  the  April  and  May 
**  Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia."   In  addition  to  the  fact  of  no  increase  in  the  whole  coty- 
ledon mass,  it  was  here  clear  that  when  the  cotyledons  were  dupU" 
cated^  the  duplications  at  least  were  subsequent  to  the  original  ones. 
Still  so  far  nothing  had  been  seen  to  indicate  when  the  first  pair 
of  cotyledons  were  formed.     Querci^  macrocarpa  and  Quercus  par 
histris  were  silent  to  my  questions.    In  a  large  number  I  found  no 
variations  whatever.     Each  mass  was  divided  smoothly  and  ex- 
actly into  two  cotyledons.     Quercus  robur,  the  English  oak,  how- 
ever gave  some  curious  evidence.    Two  germs  under  one  seed 
coat  were  numerous  and  often  three,  and  the  cotyledons  took  on  a 
variety  of  forms.    But  there  was  never  any  more  increase  in  the 
cotyledonous  mass,  than  if  but  two  lobes  had  been  formed  and 
there  was  no  more  rule  in  the  division  than  there  would  be  in  the 
sadden  breakage  of  a  piece  of  glass.     A  detailed  account  of  these 
will  also  be  found  in  the  "  Proceedings  of  the  Academy  of  Natu- 
ral Sciences  of  Philadelphia"  for  May.     Quercus  rubra,  the  Amer- 
ican red  oak,  fUmished  the  one  link  wanting  to  connect  the  first 
division  into  lobes  with  the  other  phenomena.    AU  the  acorns  ex- 
amined had  three  or  four  sutures  on  the  cotyledon  mass,  and  ex- 
tending all  along  the  longitudinal  surface  externally,   without 
any  reference  to  cotyledonal  divisions.    These  sutures  extended 
sometimes  but  a  line  in  depth,  at  others  almost  to  the  centre 
of  the  mass,  always  accompanied  by  the  inner  membrane,  as  is 
the  case  in  ruminated  seeds.     The  whole  mass  was  divided  only 
in  two  parts  in  any  that  I  examined  of  this  species,  but  the 
division  was  always  in  tTie  direction  of  the  sutures.    Hence  each 
cotyledon  was  very  irregular.     Sometimes  one-third  the  mass 
only  went  to  one  while  the  other  had  two-thirds  of  the  whole 
mass.     It  was  easier  to  burst  in  the  weaker  line  of  resistance.    But 
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the  interest  for  us  is  to  note  that  originally  the  cotyiedonous  mass 
was  a  unit -7- then  the  sutures  or  fissures  were  formed;  aod 
ultimately  the  two  divisions  of  the  lobes  followed  in  their  direc- 
tion. The  division  was  tJie  last  condition^  not  the  first,  I  know  how 
much  we  should  guard  against  generalizing  on  a  limited  supply  of 
facts,  but  it  requires  an  effort  to  believe  that  oaks,  pines^  and 
peaches,  as  we  have  seen  primordially  monocotyledons,  are  in 
this  respect  difierent  from  other  so  called  dicotyledonous  plants ; 
and  if  we  grant  that  all  seeds  are  primarily  monocotyledonous, 
may  we  not  ask  why  in  any  (xnse  are  they  divided  f  We  have  seen 
that  there  is  no  increase  of  mass  in  the  division,  the  same  amount 
is  fVimished  in  one  as  in  many.  Would  it  in  any  way  injure  the 
Indian  corn  to  have  its  mass  divided  into  two  lobes?  or  would  not 
the  plantlet  be  as  well  provided  for  if  the  acorn  were  in  one 
solid  mass?  Division  would  seem  to  be  a  necessity,  occurring 
subsequent  to  organization,  and  existing  from  the  position  of  the 
plumule  alone.  In  monocotyledons,  as  we  know,  the  plumule 
is  directed  parallel  to,  or  away  from  the  cotyiedonous  mass,  when 
of  coiu*se,  on  this  theory  it  remains  an  undivided  mass.  But  in 
the  dicotyledonous  selection,  the  plumule  is  directed  towards  the 
apex  of  the  mass  and  as  we  know  in  the  case  of  roots  against 
stone  walls,  or  mushrooms  under  paving  stones,  the  disposition  in 
the  growing  force  of  plants  is  to  go  right  forward,  turning  neither 
to  the  right  nor  the  left ;  so  in  this  mass  of  matter  the  development 
of  the  germ  would  make  easy  work  of  the  division ;  and  no  doubt 
often  at  so  early  a  stage  as  to  give  the  impression  we  have  been 
under  hitherto,  that  the  division  is  a  primary  and  essential  proc- 
ess. 

Prof.  Gray  remarked  that  he  was  Dot  disposed  now,  In  the  absence  of 
Mr.  Meehan,  and  upon  the  consideration  of  a  paper  upon  a  wholly  inde- 
pendent topic,  to  discuss  the  author's  views  upon  **Adnation  in  Coni- 
ferae ;"  but  Mr.*  Meehan  was  well  aware  that  they  were  not  quite  consis- 
tent with  the  ordinary  vegetable  morphology.  It  was  more  agreeable  to 
be  able  to  say  that  Mr.  Meehan's  conclusions,  that  the  apparently  poly- 
cotyledonous  embryo  of  many  Conifers  is  only  dicotyledonous,  must  un- 
doubtedly be  regarded  as  porrect.  This  view  was  satisfactorily  proved 
by  Duchartre,  ten  or  fifteen  years  ago,  and  is  adopted  by  Parlatore  in  the 
elaboration  of  Coniferce  for  De  Candolle*s  Prodromus,  published  three  or 
four  years  ago.  But  Prof.  Gray  thought  that  the  appearances  in  the  em- 
bryo of  oaks,  which  Mr.  Meehan  had  brought  up  as  evidence  that  the 
dicotyledonous  embryo  was  a  mere  deviation  of  the  monocotyledonous. 
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and  especially  that  the  two  cotyledons  originated  as  it  were  from  the 
splitting  up  of  one,  would  not  be  regarded  by  botanists  as'  in  any  degree 
convincing.  He  presumed  that  Mr.  Meehan  perceives  that  it  directly  fol- 
lows trom  this  doctrine  that  in  all  opposite  leaves  the  two  are  organically 
one,  and  he  would  leave  to  him  the  undertaking  of  reconstructing  mor- 
phology and  pbyllotaxis  upon  such  a  basis. 

Dr.  T.  C.  HiLOARD  remarked,  that  the  whole  question  came  back  to  the 
laws  of  phyllotaxy.  The  very  fact  of  these  "  genetic  "  numbers,  as  he 
had  called  them,  required  the  second  element  to  be  derived  trom  the  first 
one ;  as  all  radial  organs  must  be  derived  trom  their  predecessors.  The 
fact  itself  was  apparent  in  the  far  too  much  neglected  phenomena  of  cryp- 
togamous  developments  (or  **  embryology"  of  authors).  The  moss-spore 
proper  (apart  from  the  Chlorospermecs  as  true  mosa-spawns),  develops 
into  a  true  land  (or  aquatic)  Conferva.  The  latter  bears  a  bud  at  the  ends 
of  its  thread-like  "  prothallium.'*  Each  of  its  cells  is  generated  out  of  a 
preceding  one.  A  terminal  cell  enlarges  into  a  conical  leaf.  Out  of  that 
leaf  springs  the  second,  at  its  base.  It  is  in  fact  only  on  the  supposition 
of  radial  organs  generating  their  successors  at  the  side  of  the  rift  —  at 
the  centre  —  alternating  trom  either  border  (as  in  the  case  of  the  pod- 
leaves,  producing  fertile  ovules),  that  the  whole  of  phyllotaxic  phe- 
nomena, and  of  organic  numbers  in  general,  becomes  explicable.  The 
production  of  new  elements,  however,  takes  place  in.  a  very  embryonic 
condition.  Cotyledons  already  formed  do  not  divide.  Lobes  of  fissures, 
folds,  etc.,  of  cotyledons  are  no  divisions,  but  are  due  to  unequal  enlarge- 
ment.   New  elements  are  not  formed  by  division,  but  by  sprouting. 

Mechanism  of  Flexion  and  Extension  in  Birds'  Wings. — By 
Dr.  Elliott  Coues. 

Dr.  Coues'  proposition  is,  that  flexion  of  the  forearm  upon  the 
humerus  produces  flexion  (adduction)  of  the  hand  upon  the 
forearm,  by  osseous  mechanism  alone,  and  conversely :  exten- 
sion of  the  forearm  causes  extension  (abduction)  of  the  hand. 
The  point  of  the  article  consists  in  a  demonstration  of  the 
fact  that,  in  spreading  and  folding  the  wing,  the  radius  slides 
lengthwise  along  the  ulna  to  a  certain  extent.  Recapitulating 
certain  points  in  the  anatomy  of  the  elbow  and  wrist,  the  author 
show^s  that  this  sliding  is  produced  by  the  relative  size,  shape 
and  position  of  the  humeral  surfaces  with  which  the  radius  and 
ulna  respectively  articulate ;  these  being  such,  that  in  flexion 
of  the  forearm  the  radial  surface  is  nearest  the  wrist-joint,  and 
in  extension  the  ulnar  one ;  and  consequently  the  two  bones  of 
the  forearm  occupy  different  relative  positions  in  flexion  and  ex- 
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tension.  In  flexion,  the  radius  is  pushed  forward,  and  pro- 
jects somewhat  beyond  the  end  of  the  ulna,  impinging  upon  the 
radio-carpal  bone  (scapholunar),  and  pushing  the  pinion  around 
the  centre  of  motion  of  the  wrist-joint  so  that  it  is  more  or  less 
flexed.  In  extension,  the  reverse  motion  takes  place,  from  the 
pulling  back  of  the  radius.  The  proposition  is  carefully  demon- 
strated, illustrated  with  three  figures,  and  likewise  shown  to  be 
susceptible  of  ocular  proof  by  direct  experiment.  Several  inter- 
esting corollaries  are  also  drawn.  Some  such  mechanism  is  shown 
to  be  an  anatomical  necessity,  from  the  stnicture  of  the  wrist- 
joint,  to  provide  for  the  extremes  of  adduction  and  abduction  that 
take  place  in  the  wrist,  without  straining  the  joint.  Another 
obvious  purpose  subserved  is  equalization  of  muscular  power,  by 
relegating  a  part  of  the  work,  that  the  hand  muscles  would  other- 
wise have  to  perform,  to  the  larger  flexors  and  extensor  of  the 
upper  arm ;  and  an  actual  saving  of  a  certain  amount  of  muscular 
effort,  this  being  replaced  by  automatic  movements  of  the  bones 
themselves.  Having  seen  no  account  of  this  mechanism,  the 
author  is  inclined  to  think  it  may  be  unnoticed.*  It  is  at  any  rate 
a  new  explanation  of  the  design  of  the  peculiar  shape  and  position 
of  the  radial  articulating  surface  of  a  bird's  humerus,  far  more 
important  than  that  hitherto  assigned,  viz. :  its  causing  simply  the 
well-known  obliquity  of  flexion  of  the  forearm. 

On  the  Geological  History  of  the  Gulf  of  Mexico. — By 
Prof.  Eug.  W.  IIilgard. 

This  paper,  accompanied  by  a  geological  map,  treats  of  the 
foimations  that  have  gradually  filled  up  the  ancient  Mississippi 
embayment,  existing  after  the  upheaval  of  the  Palseozoic  rocks ; 
whose  vertex,  a  few  miles  above  the  junction  of  the  Ohio  and  Mis- 
sissippi, is  marked  by  the  small  Tertiary  area  in  Illinois.  The  au- 
thor hopes  that  a  close  comparison  of  these  deposits  with  those  of 
the  Far  West,  with  which  they  were  and  partly  still  are  connected, 
may  lead  to  the  more  accurate  parallelization  of  the  latter  with  the 
marine  deposits  of  more  distant  regions.    Most  of  the  subject 

*  It  is  indeed  not  mentioned  in  the  works  of  Cavier,  Meckel,  Tiedemann,  Wagner,  vA. 
other  distinguished  authors;  but  Dr.  Bergmann,  of  Gottingen  (Archiv.Jkr  Anat.,  181S, 
296),  speaks  of  essentially  the  same  thing,  although  the  results  of  the  mechanism  are 
not  so  fUly  shown. 
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matter  here  referred  to  is  embraced  in  the  author's  publications  for 
ten  years  past.  * 

The  most  ancient  shoreline  of  this  embayment  is  formed  chiefly 
by  the  Carboniferous  rocks.  The  oldest  formation  cropping  out 
within  these  limits  is  the  Cretaceous,  which  east  of  the  Mississippi 
traverses  the  states  of  Alabama,  Mississippi  and  Tennessee, 
reaching  a  short  distance  into  Kentucky,  along  the  Carboniferous 
ridge  which  borders  the  Tennessee  river.  The  dip  is  20-25®  at 
right  angles  to  the  trend  of  the  formation,  which  in  its  southerly 
portions  is  very  distinctly  subdivided  into  three  chief  groups,  whose 
equivalents  seem  to  be  readily  traceable  in  the  Northwest.  But 
towards  the  northern,  narrow  end  of  the  outcrop,  the  distinctions 
become  \es&  defined,  and  the  character  more  or  less  lignitic. 

West  of  the  Mississippi,  in  Arkansas,  the  outcrop  does  not  ex- 
tend so  far  north  by  some  one  hundred  and  fifty  miles.  It  there 
corresponds  to  the  middle  group,  the  lowest  not  having  thus  far 
been  recognized ;  while  the  upper  one  appears  to  be  represented 
in  the  series  of  Cretaceous  outliers  existing  in  Louisiana,  forming, 
apparently,  a  Cretaceous  "backbone"  to  that  state,  whose  south- 
ernmost point  is,  probably,  the  rock-salt  mass  of  Petite  Anse. 
The  sulphur  and  gypsum  of  Calcasieu,  likewise,  seem  to  belong  to 
this  epoch,  but  their  precise  mode  of  formation  can  at  present 
only  be  guessed  at. 

During  the  Tertiary  period,  the  shoreline  receded  from  its  ex- 
treme head  in  southern  Illinois,  to  near  the  latitude  of  Baton 
Rouge,  running  nearly  parallel  to  the  present  one.  This  seems 
to  show  comparative  shallowness ;  and  this  point  is  confirmed  bj^ 
the  predominantly  lignitic  and  lignito-gypseous  character  of  the 
deposits,  especially  in  the  upper  part  of  the  embayment,  where 
smaU  outliers  only  of  a  marine  character  exist.  The  lignitic 
feature  repeats  itself  throughout  the  predominantly  marine  de- 
posits of  the  later  times ;  less  so  in  Alabama  than  in  Mississippi, 
while  in  Louisiana  it  largely  predominates,  owing  probably  to  the 
presence  of  the  Cretaceous  "backbone."  In  general  each  marine 
group  has  its  lignitic  equivalents ;  and  since  lignitic  outliers  con- 
nect across  Texas,  with  the  great  basins  of  the  interior,  a  close 
study  of  their  flora  (and  possibly  fauna)  may,  it  is  hoped,  enable 

*Bep.  on  the  Geology  and  Agricultnre  of  Mississippi,  1860.  Am.  J.  Sci.  May  1866; 
Ibid.  jQly  1866;  Ibid.  Nov.  1866;  Ibid.  Jan.  1867;  Ibid.  Jan.  1869;  Ibid.  Nov.  1869.  Bep. 
U.  8.  Engin.  Bept.  1870;  Am.  J.  Sci.^March,  April  and  May,  1871. 
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US  to  determine  the  equivalents  in  time  of  the  marine  Tertiaiy 
groups. 

The  Vicksburg  series  of  rocks,  ends  the  marine  Tertiary  of  the 
Southwest ;  the  transitions  between  its  fauna  and  the  older  Eocene 
are  so  cogent  as  to  render  any  great  separation  in  time  or  space 
inadmissible.  The  Vicksburg  deposits  are  rather  of  a  deep-sea 
character,  less  lignitiferous  than  the  stage  next  below.  But  the  Mio- 
cene and  Pleiocene  deposits,  observed  on  the  Atlantic  coast,  are 
unrepresented  on  the  waters  of  the  Gulf,  save  by  beds  equally  de- 
void of  a  marine  or  firesh  water  fauna,  and  with  but  very  few  and 
poorly  preserved  remains  of  plants.  A  single  fragment  of  a 
turtle  has  been  found  in  a  clay  stratum  filled  with  calcareous  con- 
cretions, possibly  the  remains  of  a  fauna  destroyed  by  maceration. 
These  '^  Grand  Gulf"  beds  lack  all  analogy  outside  of  the  Gulf 
basin,  unless  it  be  in  the  interior,  perhaps,  in  the  Bad  Lands  of 
Nebraska,  whose  analogues  have  now  been  found  so  much  farther 
south  than  heretofore  supposed,  that  a  connection  may  have  be^ 
possible ;  the  lithological  resemblance  is  very  great — at  aU  events, 
since  the  Grand  Gulf  rocks  alone  represent  the  period  between 
the  Eocene  and  Drift,  they  include  the  equivalents  in  time  of  the 
White  river  beds  as  well  as  others. 

It  seems  impossible  to  account  for  the  character,  thickness  and 
position  of  these  beds,  without  assuming  that  after  the  close  of 
the  Eocene  period,  the  Gulf  was  either  cut  off  from  the  Atlantic,  or 
communication  was  so  slight  as  to  cause  the  continental  waters  to 
freshen  the  brine  so  much  as  to  destroy  the  marine  fauna,  without 
rendering  it  fit  for  fresh  water  life.  An  upheaval  of  the  northern 
border  of  the  Caribbean  would  even  now  readily  produce  such  an 
isolation,  were  it  not  for  the  deep  channels  excavated  by  the  Gulf 
stream,  in  the  straits  of  Yucatan  and  Florida.  Since  on  the  far- 
ther Antilles  Miocene  and  Pliocene  beds  have  been  found,  it  is  evi- 
dent that  this  state  of  things  was  confined  to  the  Gulf  basin. 
The  geology  of  Cuba  and  Yucatan  is  too  little  known  to  determine 
how  far  they  were  concerned  in  the  same. 

The  Grand  Gulf  as  well  as  the  older  rocks  are  almost  every- 
where overlaid  by  the  "Orange  Sand"  or  stratified  Drift;  while 
on  the  Palaeozoic  territory  it  is  more  or  less  localized  in  conform- 
ity with  the  larger  valleys.  On  the  area  under  consideration*,  it 
forms  a  huge  delta-shaped  mass,  consisting  mainly  of  ferruginous 
and  variegated  sand  and  subordinate  clay  beds,  and  traversed  by 
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several  pebble  streams,  the  largest  of  which  occupies  the  axis  of 
the  embayment.  Its  beds  disappear  beneath  those  of  the  Port 
Hudson  era  almost  concurrently  with  the  Grand  Gulf  rocks. 

The  phenomena  offered  by  these  deposits,  as  heretofore  shown, 
require  the  assumption  that  prior  to  its  deposition  the  Gulf  coast 
suffered  an  elevation  of  at  least  four  hundred  and  fifty  feet  above 
its  present  level,  accompanied  by  a  much  greater  one  at  the  head 
of  the  waters.  Then  there  occurred  a  slow  depression  to  about 
twice  that  amount,  and  finally,  during  the  Terrace  epoch,  a  reeleva- 
tion  to  at  least  the  extent  of  four  hundred  and  fifty  feet.  The 
northern  derivation  of  the  pebbles,  their  sizie,  and  the  extensive 
plowing-up  of  older  beds,  prove  a  southward  flow  of  waters,  of 
considerable  violence. 

These  events  were  of  no  local  character ;  they  are  intimately 
connected  with,  and  the  comple^pent  of,  the  Drift  phenomena  of 
the  Northwest.  It  is  time  that  the  facts  of  the  case  were  generally 
understood  and  taken  into  account  by  American  geologists,  and 
that  the  Ohio  should  cease  to  be  proclaimed  the  southern  limit  of 
the  Drift.  Its  southern  representative  has  mostly,  heretofore, 
been  erroneously  associated  with  contiguous  formations  of  every 
age. 

An  understanding  should  be  come  to  as  to  what  is  meant  by  the 
word  "Drift."  In  New  England  it  means  chiefly  moraine  mate- 
rial ;  in  the  West,  what  is  presumed  to  be  iceberg  drill ;  in  the 
South,  materials  clearly  stratified  and  transported  almost  exclu- 
sively by  water.  All  are  properly  included  in  the  Drift  Epochs 
defined  as  embracing  the  time  between  the  termination  of  the 
Tertiary,  and  the  beginning  of  the  Champlain  era  of  quiet  deposi- 
tion and  slow  depression. 

The  next  succeeding  formation  is  the  Port  Hudson  series  of 
swamp,  lagoon,  fluviatile,  estuarian  and  littoral  deposits,  formed 
during  the  slow  depression  of  the  continent.  It  underlies  not 
only  a  wide  littoral  belt,  now  partially  covered  by  the  waters  of 
the  Gulf,  but  also  the  entire  alluvial  area  of  the  lower  Mississippi, 
Bed,  and'  other  larger  rivers,  then  constituting  extensive  fresh 
water  estuaries ;  their  general  valleys  having,  evidently,  already 
been  impressed  upon  the  surface  during  the  later  Drift  period, 
though  not  always  coincident  with  their  present  ones.  Late  ob- 
servations made  in  the  Yazoo  and  Tensas  bottoms  confirm  the 
statement,  made  by  Gren.  Humphreys  in  1860,  that  the  Mississippi 
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and  its  bayous  have  mostly  cut  their  channels  into  a  clay  forma- 
tion foreign  to  the  alluvium,  from  which  some  of  the  best  soils  of 
these  bottoms  are  also  directly  derived ;  the  alluvium  being,  on 
the  whole,  of  little  thiokness. 

These  clays  form  the  lower  division  of  the  Port  Hudson  beds. 
The  upper  consists  chiefly  of  yellow  and  whitish  silts  which  at 
some  points  form  a  terrace  along  t6e  edge  of  the  bottom ;  while  on 
the  hilltops  of  the  adjoining  uplands  lies  the  calcareous,  silty 
loam  (Loess),  of  the  Bluff  formation,  differing  from  its  equivalents 
farther  north  by  the  total  absence  of  stratification,  and  the  exclu- 
sive prevalence  of  terrestrial  fossils.  How  this  state  of  things  was 
brought  about,  it  is  not  easy  to  imagine,  unless  perhaps  the  tidal 
flow  was  instrumental  therein. 

Above  the  Loess  we  flnd  usually  a  stratum  of  loam  or  brick 
clay,  which  near  the  larger  rivers  is  sometimes  15-20  feet  in  thick- 
ness. It  is  devoid  of  stratified  structure  as  well  as  of  fossils,  and 
forms  the  sub-soil  of  most  of  the  uplands  of  the  Gulf  States. 

The  Terrace  epoch  has  not  left  any  marks  in  the  way  of  beach 
lines  or  terraces  distinctly  referable  to  that  era.  As  r^ards 
the  modem  epoch,  the  Mississippi  Delta  presents  the  anomaly  of 
progressing,  not  by  simple  alluvion,  but  through  the  singolar 
agency  of  the  Mudlumps,  discussed  in  a  paper  lately  published.* 

Col.  Charlks  Whittlesey  said  he  was  gratified  to  flnd  so  manj  fiicts 
conspiring^  tp  sastain  a  theory  of  his  own  and  a  favorite  theory  of  fifteen 
years  standing,  that  the  Qaatemary  of  the  Lower  Mississippi  is  cotempo- 
rary  with  the  later  epochs  of  the  Northern  Drift. 

He  thought  it  was  now  demonstrated  that  the  blnff  or  Loess  beds  of  the 
upper  and  lower  Mississippi  are  identical.  At  the  north  there  are  in- 
stances of  coarse  transported  materials  overlying  and  underlying  the 
Loess.  The  blue,  variegated,  and  red  clays  of  the  upper  beds  are  closely 
allied  in  age  with  the  Loess  and  are  probably  cotemporary  with  it  and  the 
Champlain  clays. 

This  Loess  or  bluff  stratum  extends  from  above  the  Falls  of  the  Missis- 
sippi to  below  Natchez,  and  forms  a  connecting  link  between  the  gulf  de- 
posits and  those  of  the  north.  He  suggested  that  there  was  a  reasonable 
explanation  of  their  common  origin  when  we  consider  that  the  Glacial 
period  was  one  of  great  length,  and  also  considering  the  state  of  things  . 
as  it  was  gradually  drawing  to  a  close.  Such  a  vast  accumulation  of  ice 
and  nev&,  exceeding  two  thousand  feet  in  thickness,  required  a  long  period 
for  its  dissolution,  and  in  dissolving  produced  a  vast  Anesh  water  sea, 
covering  a  country  nearly  flat,  but  having  a  drainage  to  the  south. 

*  Am.  Jour.  Scl.,  March,  April  and  May,  1871. 
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The  currents  mast  have  been  broad,  powerful  and  deep,  and  operating 
always  in  one  direction,  were  capable  of  transporting  materials  of  con- 
siderable coarseness  a  thousand  miles.  Hence  mud,  loam  and  clay  would 
be  carried  indefinitely.  Agates  and  cornelians,  whose  home  is  in  trap 
rocks  above  the  Falls  of  St.  Anthony,  are  found  scattered  along  the  valley 
to  the  mouth  of  the  Ohio.  If  they  travel  at  the  rate  of  only  a  rod  in  a 
year,  three  hundred  and  twenty  years  would  find  them  advanced  a  mile 
gulfward,  and  ten  thousand  years  more  than  tliirty  miles.  A  current  of 
four  miles  an  hour,  extending  from  the  western  base  of  the  Cumberland 
Mountains  in  Tennessee  to  the  foot  of  the  Ozark  Mountains  in  Missouri 
would  All  up  a  space  equal  to  a  large  state  in  a  century. 

It  appeared  to  the  speaker  that  here  is  a  simple  and  sufficient  explana- 
tion for  the  translation,  in  the  later  parts  of  the  ice  period,  of  so  much 
northern  gravel  sand,  loam,  and  even  of  small  boulders  to  the  vicinity  of 
the  gulf  and  into  it. 

Below  the'  states  north  of  the  Ohio,  pieces  of  the  native  copper  of 
Lrake  Superior  are  not  found  in  the  Quaternary  gravel.  The  water  forces 
'Were  not  equal  to  the  transportation  of  so  heavy  a  material,  nor  of  mag- 
netic iron  boulders  and  gravel.  Botli  the  copper  and  the  heavy  iron  ores 
of  Lake  Superior  are  common  in  the  Drift  of  the  Lake  country,  but  they 
required  the  propelling  force  of  moving  ice  to  send  them  along.  Beyond 
the  ice  or  glacier  field,  deep  and  persistent  currents  of  water  were  able  to 
take  up  and  move  forward  the  lighter  materials  to  places  many  hundred 
miles  distant,  provided  the  element  of  time  is  sufficiently  great. 

In  this  way  we  may  synchronize  the  whole  field  of  the  Quaternary  of 
the  United  States  east  of  the  Rocky  Moup tains  and  perhaps  that  of  the 
Pacific  slope. 

Dr.  C.  A.  White  was  much  interested  in  the  able  paper  of  Pro- 
fessor Hilgard,  especially  as  hitherto  so  very  little  has  been  brought 
out  concerning  the  phenomena  of  the  Post- tertiary  period  in  that  latitude. 
While  conceding  the  facts  observed,  and  the  conclusions  arrived  at  by 
him  there,  I  must,  nevertheless,  maintain  that  we  of  the  Upper  Mississippi 
valley  have  not  been  mistaken  in  ours.  In  Iowa  we  have  a  very  diffierent 
set  of  Post- tertiary  phenomena,  and  yet  I  believe  true  explanations  of 
both  may,  and  ultimately  will  be,  completely  harmonized  by  careful  study 
of  the  broad  region  intervening  between  those  that  he  and  I  have  res- 
pectively studied. 

The  Post-tertiary  deposits  of  Iowa  consist  of  the  true,  unaltered,  un- 
stratified  Drift,  so  well  known  in  that  region  and  elsewhere,  through  the 
more  or  less  distinctly  stratified  gravelly  or  sandy  drift  observable  in  the 
valley  sides  above  the  reach  of  fioods,  to  the  alluvium  of  their  flood- 
plains.  Besides  this,  we  have,  in  Western  Iowa,  that  very  interesting 
deposit  resting  upon  the  drift  which  Professor  Swallow  has  called  the 
BluiT  deposit.  This  deposit,  doubtless,  had  essentially  the  same  origin 
as  that  to  which  Professor  Hilgard  has  given  the  same  name  in  Louisiana, 
namely,  in  the  muddy  waters  of  the  Missouri  river,  although  the  deposit, 
doubtless,  never  had  direct  continuity,  but  was  interrupted  by  broad 
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barrier  elevations  of  the  surface,  through  which  the  river  cot  its  valley 
during  the  Terrace  epoch,  as  I  have  defined  it  for  our  region.  I  have  been 
able  to  recognize  there  only  two  epochs  of  the  Post-tertiary  period, 
namely,  the  Drift  and  Terrace  epochs ;  but,  at  the  same  time,  I  ftilly  con- 
cede all  that  is  claimed  for  the  existence  of  phenomena  upon  the  sea- 
coasts  upon  which  the  Champlain  epoch  is  based.  The  Drift  epoch,  with 
us,  is  understood  to  have  ended  with  the  disappearance  of  the  ice,  and 
the  Terrace  epoch  to  have  continued  fVom  that  time  to  the  present.  The 
terraces  I  understand  to  be  parts  of  flood-plains  abandoned  fh>m  time  to 
time  as  the  valleys  were  deepened  by  the  action  of  the  waters  of  their 
own  streams,  for  I  can  see  no  evidence  that  they  were  produced,  even  in 
part,  by  any  elevations  or  depressions  of  that  part  of  the  continent.  At 
the  close  of  the  Drift  epoch,  we  may  assume  that  Iowa  had  a  nearly 
level  surface,  averaging,  as  it  does  now,  about  eight  hundred  feet  above 
the  level  of  the  sea,  the  highest  point  being  about  seventeen  hundred 
feet  above,  and  the  lowest,  the  southeast  corner,  four  hundred  and  forty- 
four  feet  above  that  level.  The  valleys  have  all  been  eroded  out  of  this 
general  level  by  their  own  waters,  and  this  is  believed  to  be  quite  suffi- 
cient to  account  for  the  existence  and  character  of  the  terraces.  These 
terraces  arc  found  in  the  Bluff  deposit  as  well  as  in  the  altered  Drift,  show- 
ing that  the  Bluff  deposit  must  have  originated  early  in  the  Terrace  epoch. 
The  deposit  was  formed  in  a  large  lake-like  expansion  of  the  Missouri 
river,  caused  by  a  broad  depression  that  was  left  in  the  surface  of  the 
Drift  at  the  close  of  the  Drift  epoch,  and  became  filled  with  the  silt  of  the 
muddy  stream  that  flowed  into  and  firom  it,  which,  finally  deepening  its 
valley  below,  had  only  to  sweep  out  a  part  of  the  silt,  which  became  the 
Bluff  deposit,  leaving  the  terraces,  as  it  did,  in  the  Drift. 

Professor  A.  Winchell  felt  prepared  to  corroborate  ftilly  Dr.  Hilgard's 
views  in  reference  to  the  absolute  continuity  of  the  upper  portion  of  the 
Drift  deposits  in  the  Northern  and  Southern  States.  He  had  studied  these 
deposits  from  the  Gulf  of  Mexico  to  Lake  Superior,  and  in  the  Southern 
States,  especially  along  the  Black  Warrior  and  Alabama  rivers,  and  had 
expressed  the  conviction  to  Prof.  Tuomey  as  long  ago  as  1852,  and 
had  published  It  in  the  **  Cleaveland  Proceedings  of  the  Association  "  in 
1853,  that  he  found  no  grounds  for  assigning  the  semistratifled  deposits  of 
the  Southern  States  to  a  different  age  from  the  so-called  **  altered  Drift,** 
of  the  North.  They  all  seem  to  be  composed  of  similar  materials  (modi- 
fled  certainly  by  local  circumstances),  and  to  have  been  transported  ttom 
the  higher  lands  of  the  continent  at  the  same  time,  and  by  agencies  of  a 
similar  character. 

Dr.  G.  LrriLK  had  studied  this  subject  for  a  quarter  of  a  century. 
When  a  small  boy  it  was  his  custom  with  his  playmates  to  '*flght  rocks;" 
one  boy  would  take  one  of  these  pebbles  firom  the  immense  gravel 
beds  on  which  the  city  of  Tuscaloosa,  Alabama,  is  located  and  attempt 
to  break  another  chosen  by  his  companion.  Although  ignorant  of  miner- 
alogy, he  soon  discovered  that  those  pebbles  which  were  clear  and  glass- 
like (Quartz)  proved  the  hardest  to  break  —  they  were  sometimes  half  as 
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large  as  a  boy's  head,  more  flreqaently  of  the  size  of  the  flst  —  very 
smooth  on  the  surface,  and  often  egg-shaped.  It  was  a  matter  of  carios- 
ity to  him  to  inquire  whence  these  rocks  came  and  how  they  became 
rounded  and  polished. 

Some  years  later  he  was  so  fortunate  as  to  become  a  pupil  of  Prof.  M. 
Tuomey  in  the  University  of  Alabama.  That  excellent  geologist,  at  that 
time,  twenty  years  ago,  attributed  the  gravel  beds,  on  which  Tuscaloosa 
and  several  of  the  capitals  of  the  Southern  States  (MiUedgevlUe,  Ga., 
Columbia,  S.  C,  Richmond,  Va.),  are  situated,  to  the  same  agency  whose 
action  was  described  in  the  north  as  producing  the  Drift  phenomena. 

At  a  still  later  period,  as  State  Geologist  of  Mississippi,  Dr.  T.  traced 
these  beds  from  Tuscaloosa  to  Columbus,  Miss.,  to  Eastport,  Tenn.,  and 
along  the  edge  of  the  Carboniferous  to  the  Ohio.  The  same  beds  he  saw 
along  the  northern  lakes.  From  these  high  northern  latitudes  came 
then  the  materials  of  what  is  called  Drift  in  the  Southern  States  by  Dr. 
Hilgard,  in  his  paper.  Quartz,  from  its  hardness,  ftimishes  the  largest 
pebbles  and  the  sand  grains.  The  coloring  matter  of  the  Red  Clay  which 
forms  so  much  of  the  surface  of  the  Gulf  States  comes  from  the  iron 
beds  of  Lake  Superior. 

Professor  Perrt,  having  recently  made  a  somewhat  detailed  examina- 
tion of  the  principal  geological  formations  in  Mississippi,  was  happy  to 
be  able  to  say  that  he  had  not  become  acquainted  with  a  ta^t  which  mili- 
tates against  the  main  views  advanced  by  Professor  Hilgard. 

While  all  geologists  are  familiar  with  the  three  series  of  Cretaceous 
formations  in  Alabama  and  Mississippi,  it  may  be  proper  for  me  to  men- 
tion that  Cretaceous  deposits  of  peculiar  interest  have  been  recently  dis- 
covered by  Professor  Kerr,  at  Snow  Hill  in  North  Carolina.  Under  his 
g^uidance,  I  had  the  pleasure  of  visiting  the  locality,  last  spring,  shortly 
after  their  discovery.  They  appear  to  be  of  about  the  same  age  as  the 
Bipley  group  of  Mississippi,  and  are  equally  rich  in  organic  remains; 
while  they  contain  according  to  Professor  Conrad  a  large  number  of  gen- 
era and  species  new  to  science.  The  discovery  is  destined,  no  doubt,  to 
add  a  new  chapter  to  the  history  of  the  American  Cretaceous. 

After  a  rather  careful  investigation  of  the  Tertiary  beds  of  Mississippi, 
I  have  found  no  occasion  to  take  exception  to  the  main  conclusions 
reached  by  Dr.  Hilgard  and  published  in  his  Geological  Report  of  the  State. 
Of  the  uplift  to  which  he  refers  in  his  report  and  in  the  paper  read,  run- 
ning about  west-north-west  and  east-south-east,  which  was  first  men- 
tioned by  Professor  Tuomey,  I  found  abundant  evidence  in  both  Alabama 
and  MlssissippL 

In  regard  to  the  existence  of  Mississippi  Drift,  the  subject  of  more  es- 
pecial interest  at  this  time,  I  may  say  that  I  find  no  room  for  doubt.  The 
prominent  features  of  this  formation,  as  it  occurs  in  Mississippi  and  Ala^ 
bama,  I  had  opportunity  to  study  between  the  years  1847  and  1850.  I 
then  became  acquainted  with  the  phenomena,  while  their  explanation  has 
been  only  gradually  reached  by  the  continued  studies  of  subsequent  years. 
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During  the  past  season,  I  desired,  as  occasion  was  afforded,  to  yeriiy  or 
disprove,  by  an  actaal  list  of  facts,  the  previous  views  in  regard  to  the 
question  of  southern  Drift.  Taking  the  circuit  of  the  Atlantic  and  Gulf 
States,  and  thence  proceeding  up  the  valley  of  the  Mississippi,  I  discovered 
at  almost  every  step  what  to  me  is  unmistakable  evidence  of  glacial 
agency,  all  the  way  around  firom  Virginia  to  Illinois.  I  have  studied 
the  Drift  of  New  England  for  years,  I  think  I  know  it  in  its  main  features 
— typical  Drift  and  modified  Drift  in  most  of  its  varying  forms.  Now,  in 
all  the  states  referred  to,  I  found  that  which  I  could  not  distinguish,  alter 
making  the  necessary  allowance  for  local  differences,  from  New  England 
Drift. 

As  to  the  direction  in  which  the  agency  worked,  I  find  variations  which 
were,  no  doubt,  eagerly  determined  by  the  face  of  the  country;  variations 
which  indicate  that  the  deposits  assumed  the  form  which  they  now  have, 
in  what  was  the  closing  part  of  the  Glacial  period.  In  the  Southern  States. 
The  beds  seem  to  go  out  in  rays  Arom  the  Appalachian  mountains,  from 
the  Blue  Ridge  towards  the  Atlantic,  in  the  Gulf  States  for  the  most  part 
southward,  and  in  the  Basin  of  the  Mississippi  towards  the  southwest. 

Reference  having  been  made  to  a  supposed  elevation  and  depression  of 
the  country,  I  would  suggest  that  the  facts  relied  on  as  evidences  are 
perhaps  susceptible  of  another  and  more  simile  explanation.  Remem- 
bering that,  in  the  formation  of  the  immense  ice-mass  that  spread  over 
much  of  the  continent,  there  must  have  been  a  considerable  depression  of 
the  ocean ;  also  that  the  thawing  of  the  extended  mass  of  ice  at  the  dose 
of  the  Glacial  period  must  have  produced  immense  floods  of  water,  we 
have  wliat  was  no  doubt  equivalent  to  a  moderate  elevation  and  depres- 
sion, and  a  cause  sufficient  to  account  for  all  the  manifestations  of  gladal 
agency  with  which  we  meet. 

Prof.  E.  C.  Andrews  said  that  in  the  prosecution  of  the  geological  sur- 
vey of  the  State  of  Ohio  by  Prof.  Orton,  he  found  in  the  Drift  deposit, 
burled  beneath  eighty  feet  of  drift  material,  a  peat-bed  and  a  buried  forest 
containing  wood,  plants  and  mosses  in  their  original  position,  and  so  per- 
fectly preserved  that  a  number  of  living  species  have  been  identified. 
That  is  in  the  very  midst  of  our  drift  material  in  Montgomery  county,  in 
Southern  Ohio.  The  formation  there  is  coarse  gravel  and*  drift  material, 
and  I  think  not  stratified. 

Prof.  Richard  Owen  mentioned  that  it  has  not  been  adverted  to,  that 
on  the  north  shore  of  Lake  Superior  the  rocks  which  have  fUrnished  the 
Drift  that  we  find  in  the  whole  Mississippi  Valley  are  in  sight.  Then,  as 
we  go  south,  these  detached  boulders  are  found  at  first  in  large,  then  ie 
smaller  and  constantly  smaller  fragments,  ranging  in  size  fkt>m  those  of 
many  hundred  tons  weight  down  to  a  ton  or  two  in  this  region,  and  final- 
ly, south  of  the  Ohio  river,  weighing  only  perhaps  from  one  hundred  to 
one  hundred  and  fifty  pounds  and  those  giving  place  in  turn  to  deposits 
in  the  form  of  sand,  ending  finally  in  beds  of  sand  on  the  shores  of  the 
Gulf  of  Mexico.    Now,  without  stopping  to  advert  to  the  great  theory  as 
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to  the  elevations  which  broaght  up  the  Apallachians  and  the  Bocky  Moun- 
tain ranges  and  sent  this  Drift  centriftigally  through,  I  will  merely  say 
that  there  are  portions  of  Indiana  in  which ,  when  we  go  through  that 
gravel,  we  And  rocks  that  have  been  polished  off  and  then  grooved  in  a 
north  and  south  direction,  which  proves  that  from  the  rocks  away  north 
of  Lake  Superior,  the  northern  and  southern  Drift  are  continuous,  becom- 
ing smaller  as  you  go  south,  borne  there  by  the  oceanic  currents,  and 
afterward,  as  the  land  rose,  dropped  in  the  form  of  fresh  water  deposits, 
accounting  for  the  large  boulders  in  the  north,  the  beds  of  gravel  in  the 
south,  the  beds  of  peat  and  all  the  varied  phenomena  that  have  been  ob- 
served in  connection  with  the  subject  of  the  Drift. 

Professor  Hilgard  remarked,  in  reply,  that,  in  the  South  at  least, 
the  Drift  epoch  was  easily  defined  as  reaching  from  the  termination 
of  the  latest  Tertiary  period  to  the  beginning  of  the  deposition  of  the 
Port  Hudson  beds  (equivalent  to  those  of  Dana's  Champlain  period) ; 
when  all  deposits  that  could  properly  be  designated  as  **  drifted,"  ceased 
to  be  formed  outside  of  river  channels.  Where  the  Champlain  de- 
pression had  not  caused  submergence,  it  might  be  marked  by  sub- 
aSrial  deposits,  such  as  had  been  observed  in  an  apparently  correspond- 
ing position,  by  Dr.  Edmund  Andrews,  of  Chicago.  He  thought  the 
southern  stratified  Drift  corresponded  to  the  ** modified  Drift"  of  the 
West,  though  on  a  very  large  scale ;  but  it  would  not  do  to  call  it  by  that 
name,  which  could  apply  only  to  a  small  portion  in  the  axis  of  the  em- 
bayment.  Elsewhere  it  was  modified  Carboniferous,  Cretaceous  and  Ter- 
tiary ;  the  materials  of  these  formations  having  been  simply  plowed  up 
and  redeposited  farther  south  by  the  Drift  waters.  No  name  could  be 
altogether  distinctive  and  characteristic,  yet  in  this  case  the  stratification 
was  so  to  a  very  great  degree,  and  he  thought  the  name  of  **  Stratified 
Drift"  might  properly  be  made  to  embrace  the  southern  Drift  as  well  as 
the  "modified"  Drift  of  the  Western  States. 

At  the  present  time,  the  winter  ice  of  the  Mississippi  frequently  runs 
past  Vicksburg.  How  much  more  must  the  ice-fioes  and  bergs  of  the 
Glacial  period  have  reached  at  least  that  latitude,  down  to  which  we  find, 
even  though  rarely,  boulders  of  northern  derivation,  too  ponderous  and 
too  little  worn  to  have  been  transported  by  water  alone.  Quartzite  peb- 
bles of  a  couple  of  pounds  weight  occur  even  at  the  Island  of  Petite  Anse, 
together  with  other  smaller  ones  of  northern  rocks ;  and  a  profusion  of 
those  derived  from  the  Grand  Oulf  rocks,  whose  nearest  outcrop  lies 
about  sixty  miles  due  north. 

« 

In  reply  to  a  question  as  to  what  he  now  thought  of  the  age  of  the  rock- 
salt  deposit  of  Petite  Anse,  Prof.  Hilgard  stated  that  he  thought  it  of  the 
Cretaceous  age.  It  was  older  than  the  Drift,  by  which  it  was  overlaid ; 
and  its  great  thickness  and  purity,  as  well  as  the  absence  of  analogy, 
militated  against  its  connection  with  any  of  the  Tertiary  stages.  On  the 
Other  hand,  the  Cretaceous  of  northern  Louisiana  was  preeminently  salt- 
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bearing,  and  Petite  Anse  lay  right  in  the  line  of  a  series  of  Cretaceous 
outliers  indicating  an  axis  of  upheaval,  Cretaceons  limestone  occurring 
within  sixty  miles  of  Petite  Anse.  Moreover,  the  limestone  and  gypsum 
of  Calcasieu,  between  which  lies  the  sulphur  bed,  are  distinctly  repre- 
sented in  the  Cretaceous  of  northern  Louisiana,  while  totally  foreign  to 
any  of  the  Tertiary  stages ;  and  although  the  great  gypsum  bed  has  not 
been  reached  at  Petite  Anse,  it  lies  in  the  proper  line  of  dip,  and  seems  to 
form  a  complement  to  be  looked  for,  of  the  great  rocksalt  bed.  These 
probabilities  fall  short  of  proof,  it  is  true,  but  weigh  heavily  when  we 
consider  the  simplicity  of  the  geological  structure  of  the  Mississippi  em- 
baymcnt ;  where  departures  from  the  general  rule  are  so  unlikely  as  to 
throw  the  burden  of  proof  upon  whosoever  maintains  their  existence. 

On  the  Carpal  akd  Tarsal  Bones  of  Birds. — Br  Prof.  Ed- 
ward S.  Morse. 

The  author  stated  that  he  had  followed  with  great  interest  the 
work  of  Huxley,  Cope,  and  others  in  tracing  out  the  ornithic  char- 
acters in  the  Dinosauria.  While  following  these  relations  he  had 
noticed  a  marked  difference  in  the  characters  of  the  carpus  and 
tarsus  of  the  two  classes.  It  seemed  strange  that  a  group  of 
bones  so  persistent  in  the  reptiles  as  well  as  in  the  mammalia 
should  be  so  obscure  or  wanting  in  birds.  Owen  objects  to  the 
term  tarso-metatarse  as  he  believes  the  existence  of  a  tarsus  has 
not  been  demonstrated.  W.  S.  Parker,  in  1861,  on  the  osteology 
of  Baloeniceps,  questions  if  the  lower  articular  portion  of  the  tibia 
is  not  the  homologue  of  the  mammalian  astragalus  and  not  an  epi- 
physis. Gegenbaur  has  now  shown  that  in  one  stage  of  the  young 
bird  there  is  a  proximal  tarsal  ossicle,  and  a  distal  tarsal  ossicle, 
the  first  one  anchylosing  with  the  tibia,  the  distal  one  likewise  an- 
chylosing  with  the  metatarse.  Thus,  the  term  tarso-metatarse  is 
quite  proper.  While  this  was  a  great  step  toward  a  proper  under- 
standing of  these  parts,  Mr.  Morse  believed  that  a  nearer  relation 
would  be  found  in  the  discovery  of  another  proximal  tarsal  bone. 
In  those  reptiles  he  had  examined,  whatever  the  number  of  tarsal 
bones,  there  were  always  in  the  proximal  series  one  coixesponding 
to  the  tibia,  and  another  corresponding  to  the  fibula.  He  had 
found  this  feature  in  birds.  In  studying  the  embryos  of  the  eave 
swallow,  bank  swallow,  king  bird,  sand  piper,  black  bird,  cow 
black  bird,  blue  bird,  chirping  sparrow,  yellow  warbler,  and  Wil- 
son's thrush,  he  had  found  three  distinct  tarsal  bones,  two  in  the 
proximal  series  answering  to  the  tibia  and  fibula,  and  one  in  Uie 
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distal  series.  The  first  two  early  anehylose,  and  present  an  hour- 
glass-shaped articular  surface  as  Prof.  Cope  has  described  in  the 
astragalus  of  Loelaps.  The  final  anchylosis  of  these  conjoined 
ossicles  with  the  tibia,  formed  the  bicondylar  trochlea  so  peculiar 
to  the  distal  end  of  a  bird's  tibia.  The  distal  tarsal  ossicle  became 
united  with  the  proximal  ends  of  the  metatarse  as  has  been  shown. 
In  the  carpus  he  had  found  four  perfectly  distinct  ossicles,  the  dis- 
tal carpal  bones  becoming  united  to  the  base  of  the  mid-  and  outer 
metacarpals,  the  other  two  remaining  free,  though  the  ulnar  carpal 
in  some  cases  anchylosed  with  the  ulna.  In  the  king  bird  and 
yellow  warbler,  he  had  found  a  fifth  carpal  on  the  radial  side. 

Mr.  Morse  also  described  the  pelvic  bones  of  an  embryo  spar- 
row, though  he  supposed  these  had  already  been  worked  up. 

When  Professor  Morse  mentioned  hiR  doubt  about  the  natural  position 
of  the  ischinm  of  a  certain  saurian  with  reference  to  a  lateral  process 
of  the  same,  Dr.  T.  C.  Hilgard  remarked  that  every  pelvis  consisted,  be- 
sides the  sacrum,  of  five,  not  three  only,  separate  bones  on  either  side ; 
the  crista  ilei  being,  in  mammals  (i,  e,  young  dog),  a  separate,  crescented 
rim,  sutured  to  the  hip-blade ;  and,  in  a  like  manner,  the  tuberositas  ischii 
was  related  to  the  ischium.  They  are  the  fourth  and  fifth  elements,  which 
by  the  genetic  law  of  numbers,  ought  actually  to  have  sprang  ftom  the  first 
(ischium)  and  second  (ileum),  respectively,  to  which  they  adhere.  The 
tjiird  bone  was  the  os  pubis.  In  birds,  the  tuberositas  forms  a  gristle, 
which,  in  **  spring-chickens,"  is  seen  ossified  as  a  bone  or  process,  etc., 
connecting  the  ischium  sidewise  with  the  rearward  prolongation  of  the 
ileum,  and  forming  a  recess  for  the  attachment  of  a  pelvic  muscle.  In 
chickens  this  bone  takes  the  shape  of  a  boomerang,  and  perhaps  the  Poly- 
nesians found  that  instrument  ready  made  in  the  **  sprlng-dinornis."  It 
forms  various  processes  according  to  the  first  location  of  its  nucleus. 

Dr.  C.  A.  Whitb,  asked  if  no  attempt  had  been  made  to  specially 
homologize  these  carpal  and  tarsal  bones  of  birds.  Since  those  ad- 
jacent both  distally  and  proximally  had  been  thus  homologlzed,  it  seems 
as  if  it  would  not  be  very  difficult  to  do  the  same  for  the  smaller  bones  of 
the  carpus  and  tarsus.  Perhaps  they  may,  Just  before  they  anehylose, 
present  pseudoartlcular  facettes  that  will  give  a  valuable  clue  to  their 
special  homologies  by  comparison  with  similar  parts  of  limbs  of  mam- 
mals. 
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On  the  ClIABACTERISTlCS  OF  THE   PRIMARY  GrOUPS   OF  THE   ClASS 

OF  Mammals.    By  Dr.  Theodore  Gill. 

At  the  last  meeting  of  the  Association,  the  author  made  a  com- 
munication on  the  classification  of  mammals,  based  on  facts  in 
part  already  become  the  common  property  of  science,  and  in  part 
hitherto  unpublished.  An  abstract  giving  the  conclusions  arrived 
at  has  been  published  in  the  American  Naturalist  and  in  the 
Proceedings  of  the  Association.  Continued  researches  into  the 
same  subject  have  confirmed  the  propriety  of  the  ordinal  groups 
and  the  limits  then  admitted,  but  have  necessitated  a  different  com- 
bination of  those  groups. 

The  divisions  into  sub-classes  first  solidly  established  by  Hox- 
ley  are  retained. 

The  Placental  or  Monodelphian  mammals  are  with  more  propri- 
ety combinable  into  two  major  groups  which  correspond ;  on  the 
one  hand,  to  the  Eduoabilia  of  Bonaparte,  the  combined  Archex- 
cepiiala  and  Gyrencephala  of  Owen,  and  the  combined  Ar- 
CHONTS  and  Megasthenes  of  Dana ;  and  on  the  other  hand,  to  the 
Ineducabilia  of  Bonaparte,  the  Micrencephala  of  Owen  and  the 
MiCROSTHENES  of  Daua.  The  characters  hitherto  used  to  distin- 
guish those  groups  are  however  either  vague  and  difficult  of  appli- 
cation, not  characteristic,  or  generally  regarded  as  erroneous.  Bat 
positive  and  easily  recognizable  characters  appear  to  exist  in  the 
brain  which  confirm  those  groups,  hut  which  have  not  hitherto 
been  regarded,  at  least  in  respect  to  their  systematic  application. 

There  has  also  always  existed  cause  to  deplore  the  insufficiency 
of  the  characters  assigned  in  the  diagnoses  of  some  of  the  orders 
of  mammals.  After  an  attentive  study  of  most  of  the  knoim 
forms,  the  author  believes  that  he  has  succeeded  in  finding  charac- ' 
ters  which  at  the  same  time  confirm  the  groups  already  recognized 
and  supplement  the  teleological  characters  (sometimes  of  doubt- 
ful application  or  entirely  failing)  by  morphological  characters  of 
more  constancy.  The  revised  diagnoses  of  the  orders  and  other 
primary  divisions  are  submitted  in  advance  of  a  work  now  being 
printed  by  the  Smithsonian  Institution ;  that  work  will  give  the 
characters,  contrasted  in  dichotomous  tables,  of  all  the  groups  of 
mammals  as  low  as  subfamilies  and  lists  of  the  genera,  recent  and 
extinct.     While  the  author  has  been  dependent,  for  the  most  part. 
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on  the  collections  of  the  Smithsonian  Institution  for  his  investiga- 
tions, he  has  also  visited  the  museums  of  the  Academy  of  Natu- 
ral Sciences  of  Philadelphia,  the  Peabody  Academy  of  Science  of 
Salem,  the  Boston  Society  of  Natural  History,  and  the  Museum 
of  Comparative  Zoology  at  Cambridge. 

The  relations  of  the  several  primary  groups  of  the  class  may  be 
more  readily  understood  from  a  glance  at  the  subjoined  table, 
which  will  also  serve  as  a  genealogical  table  for  those  who  accept 
the  doctrine  of  evolution.  The  more  generalized  forms — and 
therefore  the  quasi-eldest — are  represented  by  the  left  branches. 
It  may  not  be  entirely  superfluous  to  remark  that  adaptive  special 
modifications  must  be  subordinated  to  morphological  in  every 
case :  it  will  therefore  be  understood  that  although  the  Cetacean 
is,  in  a  teleological  sense,  the  most  specialized  form  of  mammals, 
it  is  a  divergent  from  the  same  common  stock  as  the  Carnivores 
and  other  Educabilia,  and  must*  be  contrasted  morphologically  with 
them  alone  and  not  with  the  rest  of  the  mammals ;  the  bat,  an- 
other extremely  specialized  form,  is  in  like  manner  a  derivative 
from  the  same  common  stock  as  the  Insectivores,  and  therefore  to 
be  contrasted  with  them  alone. 


L 


OR^flTHODELPHIA. 


1 


DIDELPniA. 


I 


(INEDUCABILIA.) 


I 


(Edentate  Series.) 

BRUTA. 


(InsectiForons  Series.)      (Rodent  Series.) 

I  OUKE8. 


I 
nrsBcnvoRA. 


I 

CHIROPTERA. 


(Ungulate  Series.) 


I  I 

PROBOSCmSA.    HTRACOIDBA. 


MONODELPmA. 

I 


(EDUCABIUA.) 


I 


(Mutilate  Series.) 


(Primate  Series.) 

PRIMAT£8. 

8IRENIA.         CETE. 


(Feral  Series.) 

FERiE. 


I 
TOXODONTIA. 


I 


UNOULATA. 


CLASS  MA-M-M-AT.TA 

Abranchiate  Vertebrates  with  a  brain  whose  cerebral  hemispheres  are 
more  or  less  connected  (and  in  nearly  inverse  ratio)  by  an  anterior  com- 
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mlssnre,  and  a  superior  transTerse  commlssnre  (corpus  caUosum);  the 
latter  more  or  less  roofing  In  the  ventricles :  the  lungs  and  heart  in  the 
thorax  and  separated  from  the  abdominal  viscera  by  a  muscular  diaphragm : 
aorta  single  and  reflected  over  tlie  left  bronchus :  blood  with  red  non- 
nucleated  blood-corpuscles  undergoing  a  complete  circulation;  entirely  re- 
ceived and  transmitted  by  the  right  half  of  the  quadrilocular  heart  to  the 
lungs  for  aeration  (and  thus  warmed),  and  afterwards  returned  by  the 
other  half  through  the  system.  Skull  with  two  condyles,  chiefly  devel- 
oped on  the  exoccipital  elements  (one  on  each  side  of  the  foramen  mag- 
num) :  with  the  malleus  and  incus  superadded  as  specialized  auditory 
ossicles :  and  the  lower  jaw  (composed  of  a  pair  of  simple  rami)  articu- 
lated directly  by  convex  condyles  with  the  squamosal  bones.  Dermal 
appendages  developed  as  hairs.  Viviparous:  foQtus  developed  fh>m  a 
minute  egg :  young  nourished  after  birth  by  a  fluid  (mill^)  secreted  in  pe- 
culiar glands  (mammary)  by  the  mother. 

SUB-OIiASS  MONODEIiFHIA. 

Brain  with  the  cerebral  hemispheres  connected  by  a  more  or  less  well- 
developed  corpus  callosum  composed  of  a  body  as  well  as  a  folded  psal- 
terial  portion,  and  a  reduced  anterior  commissure ;  with  a  well  developed 
septum.  Sternum  with  no  element  in  fh>nt  of  the  manubrium  or  prester- 
num. Coracoid  not  connected  with  the  sternum,  but  early  anchylosed 
with  and  developed  as  a  simple  process  of  the  scapula.  Oviducts  de- 
bouching into  a  single  vagina.  Testes  variable  in  position,  but  the  vasa 
deferentia  open  directly  or  indirectly  into  a  distinct  and  complete  urethi. 
(and  not  into  a  cloacal  cavity).  Ureters  discharge  directly  into  the  blad- 
der the  renal  secretion,  which  thence  passes  into  the  uretha.  Mamman 
glands  with  well  developed  nipples.  '  Young  retained  within  the  womb 
till  of  considerable  size  and  nearly  perfect  development,  and  deriving  its 
nourishment  ft'om  the  mother  through  the  intervention  of  a  "  placenta '^ 
(developed  ftom  the  allantois)  till  birth.     Scrotum  never  in  fh>nt  of 

penis. 

Super-Order  Eduoabilia. 

Brain  with  a  relatively  large  cerebrum,  behind  overlapping  much  or 
all  of  the  cerebellum,  and  in  fY'ont  much  or  all  of  the  olfactory  lobes; 
corpus  callosum  (attypically)  continued  horizontally  backwards  to  or  be- 
yond the  vertical  of  the  hlppocampal  sulcus,  developing  in  trout  a  wdl- 
deflned  recurved  rostrum. 

(^EDUOABILIA  QUADRIPEDIA.) 

Posterior  members  and  pelvis  well  developed.  Feriotic  and  tympanic 
bones  articulated  with  the  squamosal. 

(Primate  Series,) 

I.  ORDER  PRIMATES. 

Members  almost  or  entirely  exserted  outside  of  the  common  abdominal 
integument.    Digits  with  corneous  appendages  developed  as  claws  (i.  e. 
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compressed)  or,  attypically,  as  nails  (1.  e.  depressed).  First  digit  (great 
toe)  of  hind  foot  (pes)  enlarged,  opposable  to  the  others  (in  man,  resom- 
ing  parallelism  with  them),  always  fhrnished  with  a  nail.  Clavicles  com- 
pletely developed.  Brain  with  a  well- developed  calcarine  snlcns,  giving 
rise  to  a  hippocampns  minor  within  the  posterior  cornu  of  the  ventricle 
by  which  the  posterior  lobe  of  the  cerebrum  is  traversed.  Teeth  of  three 
kinds  (canines  of  second  set  exceptionally  atrophied),  all  encased  in 
enamel ;  molars  rooted.  Incisors  four  in  each  jaw :  etypically,  two  —  or 
all  —  in  upper  jaw  suppressed.    Placenta  decldnatp,  dlscoidal. 

Contains  eight  families,  representing  two  sub-orders :  Anthropoidba, 
with  five  families,  and  Lkmuroidea  with  three  families. 

{Feral  Series,) 
II.  ORDER  FERiE. 

Legs  with  the  proximal  joints  (humerus  and  femur)  more  or  less 
inclosed  in  the  common  abdominal  integumen.  Digits  with  corneous 
appendages  developed  as  claws :  first  digit  of  hind  foot  attypically  re- 
duced or  atrophied:  etypically  hypertrophled  (e.  g.  Pinnipedia).  Clavi- 
cles none,  or  rudimentary.  Brain  with  no  calcarine  sulcus.  Teeth  of 
three  kinds,  all  encased  with  enamel :  canines  specialized  and  robust ; 
molars  attypically  adapted  for  carnivorous  diet,  one  ^^4^  ®^  more  In  each 
jaw  being  sectorial,  followed  by  tubercular  ones.  Incisors  archetyplcally 
six  In  each  jaw,  exceptionally  two  or  more  suppressed.  Placenta  de- 
clduate,  zonary.    Scaphoid  and  lunar  consolidated  into  one  bone. 

Contains  twenty  families,  representing  two  sub-orders :  Carnivora  or 
FissiPEDiA,  with  seventeen  families,  four  of  which  are  extinct,  and 
PiNNiPKDiA  with  three  families. 

(Ungulate  Series.) 

Legs  with  the  proximal  joints  more  or  less  inclosed  in  the  common 
abdominal  integuments.  Digits  with  corneous  appendages  developed  as 
hoofs.  Clavicles  entirely  absent.  Teeth  of  three  kinds  (canines  and  incis- 
ors of  second  set  exceptionally  In  part  undeveloped),  all  encased  in 
enamel :  molars  attypically  with  grinding  surfaces.    Scaphoid  and  lunar 

separate. 

III.   ORDER  UNGULATA. 

Incisors  (archetyplcally  | :  often,  especially  in  the  upper  jaw,  re- 
duced in  number  or  wholly  suppressed :  Implanted  by  simple  roots)  with 
incisorlal  crowns.  Feet  with  Inferior  (or,  rather,  posterior)  surfaces  with 
a  hairy  skin  continuous  with  the  rest  of  the  integument ;  carpal  bones  in 
two  interlocking  rows;  cuneiform,  narrow,  and  afibrdlng  a  diminished 
surface  of  attachment  forwards  for  the  ulna  (which  is  retrorse  beside  the 
radius) ;  unciform  and  lunar  articulating  with  each  other  and  Interposed 
between  the  cuneiform  and  magnum :  hind  foot  with  the  astragalus  at  its 
anterior  portion  scarcely  deflected  inwards,  articulating  more  or  less  with 
the  cuboid  as  well  as  navicular:  toes  (not  more  than  four — d2  to  d5 — 
completely  developed  )  with  terminal  joints  encased  in  thick  hooft.  Pla- 
centa non-declduate  (diffuse  or  cotyledonary). 
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Contains  twenty-nine  families,  representing  two  sub-orders;  Aimo- 
DACTTLi,  with  nineteen  families,  of  which  eight  arc  extinct,  and  Febisso- 
DACTYLi  with  ten  families,  of  which  seven  are  extinct. 

IV.   ORDER  TOXODONTIA. 

Incisors  (f  or  |^,  variable  as  to  insertion),  with  incisorial  crowns. 
Feet?  carpal  bones?  hind  foot  with  the  astragalus  at  Its  anterior  portion 
inclined  obliquely  inwards,  articulating  In  f)ront  only  with  the  navicular; 
(calcaneum  with  an  extensive  upwards  surface  for  the  articulation  of  the 
fibula,  and  with  a  large  lateral  process  articulating  In  ftont  with  the  as- 
tragalus. Molars  of  upper  Jaw,  broad  and  extending  into  an  extemo- 
anterlor  angle;  of  lower  jaw,  narrow  and  continuous,  In  a  uniform  row). 

Contains  two  families,  both  of  which  are  extinct. 

V.  ORDER  HYRACOIDEA. 

Incisors  {i)  of  upper  Jaw  next  to  symphysis  (with  persistent  pulps) 
long  and  curved ;  those  of  lower  jaw  straight  and  normal.  Feet  with 
Inferior  surfaces  fUrnlshed  with  pads  (as  In  Rodents  and  Carnivores) : 
carpal  bones  In  two  Interlocking  rows:  cuneiform  extending  inwards 
(and  articulating  with  magnum),  and  affording  an  enlarged  surface  of  at- 
tachment forwards  for  the  ulna  (which  Is  antrorsely  twisted) ;  unciform 
and  lunar  separated  by  the  interposition  of  the  cuneiform  and  magnom: 
hind  foot  with  the  astragalus  at  Its  anterior  portion  extended,  and,  as  a 
whole,  much  deflected  inwards,  articulating  in  front  only  with  the  navic- 
ular ;  toes  (four  to  the  front  feet,  three  to  the  hind)  with  terminal  pha- 
langes encased  in  hoofs  (inner  nail  of  hind  foot  curved).  Placenta 
declduate,  zonary. 

Contains  one  family. 

VI.  ORDER  PROBOSCIDEA. 

Incisors  (§,  or,  in  extinct  forms,  f  or  ^,  renewed  from  persbteot 
pulps,)  developed  as  long  tusks  curved  outwards.  Feet  with  palmar  and 
plantar  surfaces  invested  in  extended  pad-like  Integuments,  which  also 
underlie  the  toes :  carpal  bones  in  two  regular  (not  Interlocking)  rows, 
broad  and  short;  cuneiform  extended  Inwards — broad,  and  furnishing  an 
enlarged  surface  of  attachment  forwards  for  the  ulna  (which  is  antrorsely 
produced).  Unciform  directly  in  trout  of  cuneiform,  and  magaam 
directly  In  ftont  of  lunar :  hind  foot  with  the  astragalus  at  its  anterior 
portion  very  short  (convex,)  and  not  deflected  inwards,  articulating  m 
front  only  with  the  navicular :  toes  (flve  to  each  foot,  in  known  forms,) 
encased  in  broad  shallow  hoofs.  Placenta  declduate,  zonary.  Snout 
produced  Into  a  very  long  proboscis.  T^egs  mostly  exserted  outside  the 
abdominal  integument ;  and  with  the  proximal  and  succeeding  Joints  ex- 
tensible In  the  same  line. 

Contains  two  families,  one  of  which  is  extinct. 

(EDUCABILIA  MUTILATA.) 
(^Mutilate  Series.) 
Posterior  members  and  pelvis  more  or  less  completely  atrophied ;  the 
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form  of  the  body  being  flsh-llke,  fUrnlshed  with  a  horizontal  tail,  and 
specialized  for  progression  in  the  water.  Periotic  and  tympanic  bones 
anchylosed  together,  but  not  with  the  squamosal. 

VII.   ORDER  SIRENIA. 

Brain  narrow.  Skull  with  tlip  foramen  magnum  posterior,  directed 
somewhat  downwards :  supra-occipital  nearly  vertical  and  not  extending 
forwards,  the  parietals  meeting  and  interposed  between  it  and  the  tton- 
tal.  Periotic  with  a  posterior  irregularly  rounded  part;  tympanic  an- 
nullform.  Lower  jaw  with  well-developed  ascending  rami  and  normal 
transverse  condyles  and  coronoid  processes.  Lateral  teeth  molar,  and 
adapted  to  trituration  of  herbage.  Neck  moderate ;  second  cervical  ver- 
tebra with  an  odontoid  process.  Anterior  members  moderately  long, 
flexed  at  the  elbow ;  with  carpal  bones  and  phalanges  directly  articulated 
with  the  adjoining  ones ;  and  with  normal  digits.  Mamme  two,  pectoral. 
Heart  deeply  fissured  between  the  ventricles. 

Contains  four  families  one  of  which  is  certainly,  and  another  probably, 
extinct. 

VIII.  ORDER  CETE. 

Brain  broad.  Skull  with  the  foramen  magnum  entirely  posterior, 
directed  somewhat  upwards :  supra- occipital  very  large,  sloping  forwards, 
and  Catty pically)  extending  forwards  over  or  between  the  f rentals.  Peri- 
otic attenuated  backwards ;  tympanic  solid,  entire.  Lower  Jaw  with  no 
ascending  ramus,  with  its  narrow  condyles  at  the  posterior  extremities 
or  angles  of  the  rami,  and  with  only  rudimentary  coronoid  processes. 
Teeth  (lateral)  conic  or  compressed.  Neck  attypically  very  short ;  second 
cervical  vertebra  with  no  odontoid  process.  Anterior  members  (attypi- 
cally) abbreviated,  extended  backwards  in  a  continuous  line ;  with  carpal 
bones  and  phalanges  often  separated  by  cartilage;  and  with  the  sec- 
ond digit  composed  of  more  than  three  phalanges.  Mamm»  two,  in- 
guinal. 

Contains  ten  fomilies,  representing  three  sub-orders;  Zbuglodontia 
with  two  families,  both  extinct ;  Denticete  with  six  families,  one  of 
which  is  extinct ;  and  Mysticetb  with  two  families. 

Super-Order  Ineduoabilia. 

Brain  with  a  relatively  small  cerebrum,  leaving  behind  much  of  the 
cerebellum  exposed,  and  in  flront  much  of  the  olfactory  lobes:  corpus 
callosum  extending  more  or  less  obliquely  upwards  and  terminating  before 
the  vertical  of  the  hippocampal  sulcus,  with  no  well  defined  rostrum  in 

flront. 

{Insectivorous  Series,) 

Teeth  encased  in  enamel :  incisors  (very  variable  as  to  number)  without 
persistent  pulps :  canines  present  (but  sometimes  modified  in  form)  :  mo- 
lars attypically  with  pointed  cusps.  Lower  jaw  with  condyles  transverse, 
received  into  special  condyloid  sockets.    Placenta  discoldal  deciduate. 
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rx.  ORDER  CHIROPTERA. 

Anterior  members  adapted  for  flight:  the  alDa  and  radios  being 
united,  and  the  metacarpal  bones  and  phalanges  —  2d  to  5th — mach  elon- 
gated; the  whole  sustaining  a  very  thin  leathery  skin  arising  from  the 
sides  of  the  body,  and  extending  backwards  on  the  hind  members,  down 
to  their  tarsi.    Mammae  pectoral. 

Contains  nine  families  representing  two  sub-orders;  Fruoivora  with 
one  family,  and  Insectivora  with  eight  families. 

X.  ORDER  INSECTIVORA. 

Anterior  as  well  as  posterior  members  adapted  for  progression  on  land : 
the  ulna  and  radius  entirely  or  partly  separated :  metacarpal  bones  and 
phalanges  normally  developed.    Mamms  abdominal. 

Contains  ten  families  referable  tq  two  sub-orders ;  Dermaftera,  with 
one  family,  and  Gradientia,  with  nine  families,  one  of  which  is  extinct. 

(^Sodent  Series.) 
XI.  ORDER  GLIRES. 

Teeth  encased  in  enamel:  incisors  (f ;  exceptionally,  also  two  sup- 
plementary posterior  teeth,)  continually  reproduced  from  persistent  pulps, 
and  growing  in  a  circular  direction :  canines  null :  molars  attypically  with 
ridged  surfaces.  Lower  jaw  with  condyles  longitudinal,  and  not  received 
in  special  condyloid  cavities,  but  gliding  freely  backwards  and  forwards. 
Members  and  feet  ambulatorlal.    Placenta  discoidal  deciduate. 

Contains  sixteen  families,  representing  two  sub-orders :  Simpucidex- 
TATi,  with  fourteen  families,  and  Duplicidentati,  with  two  families. 

(^Edentate  Series). 
Xri.    ORDER  BRUTA. 

Teeth  (when  developed)  not  encased  In  enamel:  incisors  typically 
absent  (lateral  present  in  Dasypus) :  molars  variable :  members  aod  feet 
ambulatorlal  (modified  often  for  grasping  and  digging).  Placenta  vari- 
able (discoidal  deciduate  In  Orycleropodidcc  and  Dnsypodidce;  diflhse  decid- 
uate in    Manididce;  and  coyledonous    non-decidnate  ?  in  Bradypodid^). 

Contains  nine  families,  representing  Ave  sub-orders.  Vermilixguu, 
with  one  family ;  Squamata,  with  one  family ;  Todientia,  with  one  family; 
Tordigrada,  with  two  families,  one  of  which  Is  extinct,  and  Doricata. 
with  three  families,  one  of  which  is  extinct ;  also  one  extinct  family  of 
undetermined  affinities. 

SUB-OIiASS  -nrmnT.PTTTA' 

Brain  with  the  cerebral  hemispheres  chiefly  connected  by  a  well-devel- 
oped anterior  commissure,  the  corpus  callosum  being  rudimentary,  and 
with  a  moderately  developed  septum.  Sternum  with  no  element  in  fVont 
of  the  manubrium.  Coracold  not  connected  with  the  sternum,  but  early 
anchyloscd  with  and  developed  as  a  simple  process  of  the  scapula.  Ovi- 
ducts debouching  into  separate  vaginas.    Testes  chiefly  abdominal ;  vasa 
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deferentia  opening  into  a  distinct  nrethra.  Ureters  discliarge  directly 
into  tlie  bladder  the  renal  secretion,  which  thence  passes  into  the  ure- 
thra. Mammary  glands  with  well  developed  nipples.  Young  born  when 
of  very  small  size  and  imperfect  development ;  never  connected  by  a  pla- 
centa with  the  mother,  but  attached  by  her  to  the  nipple  when  born,  from 
which  the  milk  is  forced  by  herself  into  the  mouth  of  the  young.  Scro- 
tarn  in  front  of  penis. 

XIII.   ORDER  MARSUPIALIA. 

Only  order  of  the  sub-class.  Contains  thirteen  families,  referable  to 
wJfir  sub-orders :  Rhizophaga,  with  one  family ;  Syndactyli,  with  seven 
families,  two  of  which  are  extinot ;  Sarcopiiaoa,  with  two  families ;  and 
CHmopoDA  with  one  family ;  also  two  extinct  families  of  doubtfUl  affini- 
ties. 

SITB-GIiASS   OBMTTHODBIiPHT  A . 

Brain  with  the  cerebral  hemispheres  chiefly  connected  by  a  well  de- 
veloped anterior  commissure,  the  corpus  callosum  being  very  rudimen- 
tary, and  with  no  defined  psalterial  fibres ;  with  the  septum  very  much 
reduced  in  size.  (Flower.)  Sternum  with  a  peculiar  T-shaped  bone 
(the  episternum  or  interclavicle)  in  advance  of  the  manubrium  or  pre- 
sternum. Coracoid  extending  from  the  clavicle  to  the  sternum,  and  only 
towards  maturity  anchylosed  with  the  scapula.  The  oviducts,  enlarged 
below  into  uterine  pouches,  but  opening  separately  from  one  another,  as 
in  oviparous  vertebrates,  debouch,  not  into  a  distinct  vagina,  but  into  a 
cloacal  chamber,  common  to  the  urinary  and  genital  products,  and  to  the 
feeces.  Testes  abdominal  in  position  throughout  life,  and  the  vasa  defer- 
entia open  into  the  cloaca,  and  not  into  a  distinct  urethral  passage.  Ure- 
ters pour  the  renal  secretion,  not  into  the  bladder,  which  is  connected  with 
the  upper  extremity  of  the  cloaca,  but  into  the  latter  cavity  itself.  Mam- 
mary glands  with  no  distinct  nipples.     (Huxley.) 

XIV.   ORDER  MONOTREMATA. 
Only  order  of  the  sub-class.    Contains  two  families. 


On  the  Relations  of  Anomia. — By  Prof.  Edward  S.  Morse. 

This  peculiar  genus  of  Lamelllbranch  moUusks  included  also 
Terebratula  according  to  the  early  writers  on  the  subject.  Misled 
by  external  characters,  Linnseus,  Lamarck  and  others  believed 
these  two  forms  closely  related.  "While  not  the  slightest  ground 
existed  for  bringing  them  together,  yet  the  mere  fact  of  these  two 
animals  being  enclosed  within  a  limy  shell  composed  of  two  pieces, 
held  to  the  rock  by  a  process  which  passed  out  through  that  ele- 
ment of  the  shell  which  was  below,  was  sufficient  proof  of  their 
kinship,  at  least  to  those  who  were  ready  to  judge  eveiything 
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by  external  characters.  The  whales  among  fishes,  the  barnacles 
among  moUusks,  were  only  some  of  the  many  blunders  made  by 
this  superficial  way  of  comparison.  And  now  after  the  structure 
of  Brachiopods  is  well  known,  and  all  admit  the  valves  to  be  dor- 
sal and  ventral,  while  the  valves  of  Anomia  are  right  and  left, 
and  after  the  splendid  memoirs  of  Lacaze-Duthiers  on  the  anatomy 
of  Anomia  has  shown  that  the  nearest  relations  are  with  the  oyster 
and  pecten,  there  are  still  several  zoologists  who  vaguely  imagine 
that  some  sort  of  relationship  exists  between  Terebratula  and 
Anomia.  This  brief  communication  is  made  to  settle  the  ques- 
tion with  those  who  never  care  to  go  more  than  shell  deep  in  the 
subject,  for  unfortunately  the  author  had  only  the  empty  shells  to 
work  upon.  It  will  also  verify  the  statement  made  by  Forbes  and 
Hanley  in  their  standard  work  on  the  British  MoUusca,  where  the 
shelly  plug  which  escapes  from  the  sinus  in  the  flat  valve  to  hold 
the  body  to  its  base  of  attachment  is  compared  to  a  byssus. 
They  say  "When  the  very  young  fry  of  this  genus  shall  have  been 
carefully  observed,  we  believe  they  will  be  found  spinning  a 
byssus,  which  passing  thi'ough  this  sinus  fixes  the  shell  in  the  first 
instance,  before  a  portion  of  it  becomes  attached,  eventually  be- 
comes detached  with  a  part  of  the  adductor  muscle  and  forms 
the  opercular  process."  Lacaze-Duthiers  in  his  examination  of  the 
adult  form  refers  to  these  statements  and  expresses  his  belief  in 
their  correctness. 

In  examining  some  sea-weed  collected  by  a  friend  last  spring 
I  found  a  lot  of  the  young  of  Anomia.  In  these  the  sinus  was 
not  closed,  but  open  toward  the  anterior  margin.  The  nucleus 
presented  an  elongate  oval  shell  larger  behind  ;  the  beaks  nearer  the 
anterior,  and  no  sign  of  a  perforation.  The  shape  was  more  like 
that  of  Montacuta,  and  the  lines  of  growth  were  regular  and  dis- 
tinct. On  the  right  valve  at  its  lower  margin  was  seen  a  slight 
notch,  and  the  few  last  incremental  lines  indicated  that  the  notcb 
was  made  in  the  last  stages  of  the  nucleus.  It  can  only  be  con- 
ceived that  the  animal  before  this  was  a  rover,  that  it  then  com- 
menced to  fix  a  byssus,  the  animal  dropping  to  one  side  and  the 
notch  caused  by  the  lowermost  valve  growing  around  it,  the  other 
valve  showing  no  signs  of  this  notch.  So  soon  however  as  the  shell 
rested  upon  one  side  a  different  growth  took  place,  a  loose-tex- 
tured, colorless  deposit  rapidly  formed,  the  outline  becon^ing  grad- 
ually circular  and  the  lowermost  or  right  valve  growing  rapidly 
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behind  and  downward,  then  forward  and  upward,  the  byssal  attach- 
ment soon  became  enclosed  in  a  wide  foramen,  this  extension  ulti- 
mately reaching  the  umbones  of  the  larval  shell  to  which  it  unites. 
From  these  facts  it  will  be  seen  that  it  presents  not  even  the  re- 
motest resemblance  to  the  Brachiopods,  but  that  the  young  shell 
has  all  the  proportions  of  a  Bimyarian,  and  its  affinities  may  be 
quite  remote  from  Ostrea  or  Pecten.  A  study  of  the  early  stages 
of  these  last  named  genera  would  easily  settle  all  these  poinds. 

On    Eozoon    Canadbnse    in   the    Crystalline  Liiiestones  of 
Massachusetts.    By  L.  S.  Burbank. 

The  limestone  deposits  here  referred  to,  occur  in  the  band  of 
granitic  gneiss  which  extends  in  a  southwesterly  direction  from 
near  the  mouth  of  the  Merrimack  river  through  the  entire  breadth 
of  the  State,  and  includes  the  well  known  mineral  localities  of 
Bolton,  Boxboro'  and  Chelmsford. 

Soon  after  the  discovery  of  Eozoon  Canadense  by  Mr.  Bicknell, 
in  the  serpentine  limestone  of  Newbury,  it  was  also  identified  by 
Dr.  Dawson  in  specimens  collected  by  me  at  Chelmsford ;  as  no- 
ticed by  Dr.  Hunt  in  the  "  American  Journal  of  Science"  for  Janu- 
ary, 1870.  The  specimens  then  examined  were  not  from  the  rock  in 
place,  but  were  obtained  from  some  outlying  masses  near  one  of 
the  quarries.  These  discoveries  led  me  to  make  a  flirther  exami- 
nation of  several  of  the  old  limestone  quarries  in  the  same  for- 
mation. The  eozoonal  rock  was  then  found  in  place  at  several  of 
the  quarries,  and  its  position  in  relation  to  the  other  rocks  ob- 
served. 

At  all  the  quarries  the  limestone  has  been  so  thoroughly  ex- 
hausted, that  the  limits  of  its  extent  at  the  surface  can  be  readily 
traced.  The  relations  of  the  limestone  to  the  enclosing  rocks  can 
thus  be  easily  seen. 

By  the  careful  study  of  these  relations,  and  *by  reference  to 
many  specimens  collected  and  facts  observed,  the  following  con- 
clusions have  been  reached. 

1.  These  limestones  are  not  tnie  stratified  rocks  laid  down  with 
the  gneiss,  but  are  subsequent  deposits  of  a  vein-like  character. 
The  fact  that  some  of  the  deposits  appear  to  be  interstratified 
with  the  gneiss,  and  also  are  found  along  a  line  apparently  coin- 
ciding with  the  strike  of  the  strata,  may  seem  to  indicate  that 
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they  are.  parts  of  original  strata  included  in  the  gneiss ;  but  their 
position  may  also  be  explained  in  accordance  with  another  theory, 
in  support  of  which  I  shall  offer  some  evidence. 

2.  The  principal  deposits  occur  along  the  line  of  an  antidinal^ 
filling  cavities  produced  by  the  folding  and  the  falling  down  of  por- 
tions of  tlie  included  strata  of  the  gneiss.  The  anticlinal  position 
is  most  clearly  shown  at  Chelmsford,  where  there  are  four  veins 
or  masses  of  the  limestone,  in  two  lines  coinciding  with  the  strike 
of  the  gneiss. 

These  lines  are  about  half  a  mile  apart,  extending  in  a  north- 
east and  southwest  direction  ;  the  strike,  as  observed  by  the  com- 
pass, being  north  65°  cast.  The  strata  of  the  gneiss  dip  in 
opposite  directions  from  these  lines ;  toward  the  northwest  at  an 
angle  of  about  65°,  to  the  southeast  at  an  angle  varying  from  about 
70°  to  a  nearly  vertical  position. 

The  deposits  are  all  of  very  limited  extent,  the  largest  being 
at  tlie  surface  not  more  than  two  hundred  and  twenty  feet  in 
length,  and  about  sixty  feet  in  width,  including  the  intervening 
bands  of  gneiss. 

The  aggregate  length  of  all  the  limestone  deposits  that  occur 
along  a  line  of  some  twenty-five  miles  in  length,  is  probably  less 
than  one  thousand  feet. 

The  vein-like  character  of  the  limestone  is  most  plainly  shown 
in  one  of  the  abandoned  quarries  in  Chelmsford.  The  deposit 
here  occur  in  two  principal  veins  extending  in  the  direction  of  the 
strike  of  the  strata  to  about  two  hundred  feet  in  length-  The 
structure  here  plainly  shows  that  cavities  which  have  become 
filled  with  the  limestone  were  formed  by  the  folding  and  faulting 
of  the  strata  of  gneiss.  The  masses  of  limestone  are  separated 
by  strata  of  gneiss  which  are  also  folded  and  arched  over,  en- 
closing cavities  filled  with  the  limestone. 

At  one  of  the  quarries  it  can  be  seen  that  the  limestone  rested 
against  the  irregularly  fractured  ends  of  strata  of  gneiss,  which 
fill  a  small  space  in  one  of  the  excavations,  completely  dividing 
the  limestone  into  two  masses. 

That  the  limestone  was  deposited  in  cavities  mostly  closed  at 
the  top,  which  have  since  been  uncovered  and  exposed  at  the  sur- 
face by  the  denuding  action  of  the  drift,  seems  to  me  a  reasonable 
deduction  from  the  facts  observed. 

It  is  worthy  of  note  that  the  gneiss  of  the  enclosing  walls  of 
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the  cavities,  and  that  of  the  dividing  bands  and  the  projecting 
masses  nearly  enclosed  by  the  limestone,  —  is  all  of  the  same  char- 
acter with  that  of  the  surrounding  strata  not  adjacent  to  the 
quarry. 

In  the  direction  of  the  strike  of  the  strata  also,  at  a  few  yards 
distance  from  the  quarries,  the  common  rock  of  the  region  is  found 
with  apparently  no  traces  of  calcareous  matter.  In  the  line  along 
which  most  of  the  quarries  occur,  there  are  intervals  of  several 
miles  where  no  traces  of  limestone  have  been  found,  though  the 
ledges  are  exposed  at  the  surface  in  numerous  places. 

The  central  and  principal  part  of  the  mass  which  filled  the  veins 
and  pockets  and  constituted  the  bulk  of  the  deposit,  was  a  coarsely 
crystalline  magnesian  limestone^  homogeneous  in  structure  and  shoiv- 
ing  no  traces  of  stratification.  In  examining  numerous  specimens 
of  this  limestone  from  the  different  quarries,  I  have  found  in  it  no 
traces  of  the  eozoonal  structure. 

The  various  silicates  which  form  the  large  number  of  distinct 
minerals  for  which  these  localites  are  noted,  occur  only  attached  to, 
or  near  J  the  enclosing  toalls  of  the  cavities,  and  generally  in  bands 
or  layers,  though  sometimes  irregularly  distributed.  They  are 
found  generally  in  pretty  regular  succession.  A  network  of  inter- 
lacing crystals  of  actinolite,  with  smoky  quartz,  calcite  and  phlog- 
opite,  may  be  seen  attached  to  the  walls ;  and  passing  inward 
there  are  found  pyroxene,  scapolite,  apatite,  boltonite,  fine  fibrous 
tremolite,  etc. :  and  also  green  serpentine  in  irregular  bands  or 
layers,  traversed  by  narrow  seams  of  chrysotile ;  or  scattered 
through  the  rock  in  irregular  rounded  grains  and  masses,  with  in- 
tervening spaces  filled  with  calcite. 

In  these  portions  of  calcite  arc  found  the  radiating  and  branch- 
ing forms  that  have  been  identified  and  described  as  belonging  to 
the  structure  of  Bk)zoon.  The  granules  of  serpentine  are  some- 
times arranged  quite  regularly  in  concentric  lines,  but  more  com- 
monly appear  irregularly  scattered  and  varying  indefinitely  in  form 
and  size. 

Some  of  the  specimens  from  Chelmsford  show  masses  of  the 
serpentine  intersected  by  narrow  seams  of  chrj^sotile,  and  attached 
to  portions  of  the  rock  in  which  the  decalcified  spaces  show  the 
tubuli  in  great  abundance,  attached  to  the  serpentine  grains  as 
if  growing  out  from  their  surfaces.  Some  of  the  grains  are  sm*- 
rounded  by  a  fibrous  layer,   closely  resembling  the  ''true  celj 
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wall"  of  Eozoon  as  I  have  seen  it  in  the  Canadian  specimens. 
The  surfaces  of  many  of  the  grains  are  covered  with  acicular  crys- 
tals penetrating  the  calcite.  Some  of  these,  as  they  extend  into 
the  calcite,  become  rounded  and  curved,  losing  the  acicular 
character. 

In  nearly  all  the  specimens  examined,  bundles  of  acicular  fibres, 
apparently  of  tremolite,  are  scattered  abundantly  in  the  calcite. 

In  some  portions  6f  the  rock  the  serpentine  appears  embedded 
in  the  limestone  in  definite  crystalline  forms,  apparently  pseudo- 
morphs  of  chrysolite,  or  boltonite.  In  the  quarries  of  Boxboro* 
and  Carlisle,  cinnamon  garnet  is  abundant,  associated  with  scap- 
olite  and  green  pyroxene  or  coccolite,  with  calcite.  I  have  exam- 
ined the  calcite  of  many  of  these  specimens  for  traces  of  the 
eozoonal  structure,  |)ut,  so  far,  with  negative  results.  In  fact,  so 
far  as  I  have  observed,  the  tubuli  invariably  occur  in  the  rock  as- 
sociated with  serpentine. 

Some  facts  have  been  stated  in  this  communication  for  which 
I  offer  no  theories  in  explanation.  I  do  not  claim  a  sufficient 
knowledge  of  the  Foraminifera  to  found  any  argument  upon  the 
microscopic  appearances  that  I  have  observed,  nor  do  I  mean  now 
to  enter  into  a  discussion  of  the  general  question  as  to  the  true 
character  of  the  Eozoon  Canadense^  as  described  by  Carpenter 
and  Dawson. 

I  am  unable,  however,  to  reconcile  the  facts  here  stated  with 
the  theory  that  the  form  in  these  rocks  which  have  been  identi- 
fied as  belonging  to  the  structure  of  Eozoon,  are  of  oi^anic  origin. 

On  the  other  hand,  it  appears  to  me  not  unreasonable  to  infer 
that  the  so-called  'Hubuli"  that  are  so  abundant  in  these  rocks, 
are  semi'^rystalUne  forms  that  have  been  deposited  wUh  the  serpen- 
tine and  other  minerals  on  the  walls  of  the.  cavities^  by  infiltratioD 
of  waters  charged  with  mineral  matters. 

Professor  Perry  said : — I  desire  to  bear  testimony  to  the  general  oor- 
rectoess  of  the  statements  made  by  Mr.  Bnrbank. 

In  addition  to  the  evidence  given  by  him,  I  would  refer  to  the  flict  that 
the  limestones  under  consideration  exactly  conform  with  breaks  and 
other  irregularities  in  the  enclosing  mass  of  gneiss.  I  may  also  state 
that  in  some  places  calcareous  veins  which  evidently  proceeded  f^om  the 
main  masses  of  limestone,  may  be  seen  ramifying  portions  of  the  walls 
that  form  the  cavities. 

As  geologists  have  generally  supposed  that  all  limestones  are  stratified 
rocks,  a  few  words  may  be  needftl  on  this  point,  especially,  as  serving  to 
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meet  the  objection  in  this  direction  which  is  likely  to  occur  to  many 
minds.  Dr.  Emmons,  as  most  no  doubt  are  aware,  endeavored  to  show 
that  limestones  occur  as  intrusive  masses  as  well  as  in  stratified  beds. 
Commencing  my  study  of  the  limestones  connected  with  the  foliated  se- 
ries of  rocks  in  the  light  of  this  view,  I  finally  became  convinced  in  1861, 
and  during  the  same  year  set  forth  in  a  series  of  lectures,  that  some  of 
these  limestones  have  a  vein-like  structure,  and  should  be  regarded  as 
true  vein-stones. 

Such  limestones  are  to  be  met  with  in  association  with  the  foliated  rocks 
both  of  eastern  and  western  Vermont,  and  in  various  parts  of  Massa- 
chusetts. They  also  occur  among  the  Adirondacks.  Limestones  of  this 
character,  hand-specimens  of  which  cannot  be  distinguished  by  the  naked 
eye  Arom  specimens  of  stratified  Silurian  limestones,  are  likewise  found 
in  Vermont  and  elsewhere  in  the  form  of  dikes.  In  most  of  these  cases 
close  examination  shows  that  the  dike-like  masses  were  formed  in  the 
vein-like  way  by  gradual  deposition  extending  flrom  the  enclosing  walls 
toward  the  centres  of  what  once  were  cavities.  Similar  masses  of  cal- 
careous vein-stone  are  to  be  met  with  in  St.  Lawrence  County,  N.  Y., 
and  in  some  other  places,  penetrating  beds  of  sandstone. 

These,  and  similar  cases  which  might  be  readily  cited,  are  suited  to  re- 
move the  objection  that  limestones  are  always  stratified  rocks.  At  the 
same  time  the  occurrence  of  undoubled  Eozoon  Canadeiise  in  calcareous 
vein-  stones  of  eastern  Massachusetts  tends  not  only  to  disprove  the  an- 
imal origin  of  the  specimens  from  the  localities  under  consideration,  but 
also  to  involve  in  doubt  the  organic  character  of  the  Eozoon  generally. 

On  THE  Eozoon  Limestone  of  Eastern  Massachusetts.  —  By 
Prof.  J.  B.  Perry. 

Hayino  about  ten  years  ago,  made  out  that  some  of  the  lime- 
stones associated  with  the  foliated  rocks  in  Vermont  and  New 
York,  are  vein-stones,  I  have  ever  been  skeptical  in  regard  to  the 
supposed  organic  nature  of  the  Eozoon.  As  I  had  more  recently 
satisfied  myself  that  limestones  in  Stoneham,  Newbury,  and  sev- 
eral other  places  in  eastern  Massachusetts  are  also  vein-rocks,  I  at 
once,  on  the  announcement  of  the  discovery  of  Eozoon  in  the 
limestones  of  Newbury,  discredited  its  assumed  organic  charac- 
ter, on  the  ground  of  its  occurrence  in  calcareous  masses  of  a 
vein-like  origin.  On  hearing  of  a  like  discovery  in  Chelmsford, 
and  seeing  a  specimen,  I  had  a  similar  conviction  ;  and  this  I  im- 
mediately expressed  in  one  of  the  lectures  which  I  was  then  de- 
livering in  course,  and  was  able  flilly  to  confirm  by  personal  exami- 
nation, on  visiting  the  quarry  a  few  months  later,  in  company  with 
my  friend  Mr.  Burbank,  of  Lowell,  who  had  before  and  has  since 
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devoted  himself  assiduously  to  the  study  of  the  rocks  in  his  neigh- 
borhood. 

The  limestones  in  which  the  so-called  Eozoon  is  found,  as 
should  be  borne  in  mind,  do  not  occur  in  a  continuous  line,  as  is 
usual  in  stratified  rocks.  They  are  isolated  masses,  often  haying  a 
lenticular  shape,  and  are  found  only  at  irregular  intervals.  Those 
at  Chelmsford  occupy,  or  rather  occupied  (for  they  have  been 
largely  removed)  cavities,  or  oven-shaped  spaces,  formed  b^'  the 
disturbance  of  the  overlying  gneiss.  In  places,  the  gneiss  now  so 
overarches  some  of  the  cavities,  and  it  evidently  once  so  over- 
arched them  all,  as  to  make  it  impossible  that  fossils,  or  any  other 
solid  foreign  bodies,  could  have  been  carried  in  and  deposited  in 
a  continuous  series,  beneath  the  summits  and  all  along  the  sides 
of  the  arches. 

Again,  these  calcareous  masses  have  that  banded  structure 
which  is  peculiar  to  veins.  There  is,  moreover,  connected  with 
this  structure  a  succession  of  minerals,  showing  that  the  deposi- 
tion must  have  taken  place  gradually,  one  layer  succeetling  another 
from  the  sides  of  the  cavities  toward  the  centres,  until  the  central 
spaces  were  finally  filled.  Once  more,  these  layers  exactly-  eon- 
form  with  the  most  abrupt  irregularities  of  the  enclosing  gneiss, 
while  portions  of  the  limestone  in  given  instances  clearly  ramify, 
in  a  vein-like  way,  the  walls  which  form  the  cavities. 

Such  are  some  of  the  points  characteristic  of  these  calcareous 
vein-stones.  That  the  limestones  of  Chelmsford  have  tndy  a 
vein-like  structure  should  be  evident  from  what  has  been  said,  and 
especially,  from  an  examination  of  the  same  and  of  similar  rocks 
as  they  occur  in  place.  The  question  as  to  their  origin,  whether 
by  infiltration,  segregation,  or  sublimation,  I  leave  undiscussed  for 
the  present. 

Now  it  is  a  fact,  that  genuine  Eozoon  —  £k>zoon  which  is  recog- 
nized as  genuine  by  those  who  hold  to  its  organic  nature  —  actu- 
ally occurs  in  these  limestones. 

Thus,  an  enigma  is  asking  for  solution  —  an  enigma  involving 
difiOiculties  not  easily  answered,  and  imposing  a  task  not  readily 
performed,  in  consistency  with  the  commonly  received  views  of 
this  strange  fossil  form.  Indeed,  the  fact  that  genuine  Eozoon 
occurs  in  these  calcareous  vein-stones,  under  the  conditions  indi- 
cated, raises  an  important  question  which  I  leave  those  conversant 
with  Eozoon  structure  to  solve  as  best  they  are  able.    While  it  in- 
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dicates  that  the  so-called  Eozoon  of  Chelmsford  is  not  of  animal 
origin,  it  at  the  same  time  casts  discredit  upon  the  organic  char- 
acter ©f  the  "  Eozoon  "  generally,  and  fixes  the  burden  of  proof 
upon  its  advocates.  It  also  certainly  suggests  that  the  resem- 
blance which  the  "  Eozoon  "  has  to  animal  structure  is,  like  that 
of  Dendi'ites  to  vegetable  forms,  merely  the  result  of  chemical 
agency. 

Remarks  on  the  Geological  Map  and   Section  of  the  Rocks 
OP  Missouri. —  By  Prof.  G.  C.  Swallow. 

It  was  his  object  to  put  on  record  some  of  the  general  results 
of  the  Geological  Survey  of  Missouri  made  by  himself  and  his  able 
assistants  (one  of  whom.  Dr.  B.  F.  Shumard,  is  now  dead.)  Since 
the  interruption  of  the  survey  by  the  late  civil  war  there  has  been 
no  opportunity  offered  for  the  publication  of  the  results. 

The  survey  was  most  minute  and  carefully  made,  and  the  re- 
sults the  same  as  represented  by  the  section  and  map  before  us. 
The  boundaries  of  the  formation  save  in  eight  or  thirteen  counties 
arc  accurate  and  all  the  formations  are  as  delineated  by  the  section 
running  through  all  the  great  systems  known  to  American  geology. 

Some  of  the  results  in  Economical  Geology  were  mentioned. 

There  are  twenty-seven  thousand  square  miles  of  Coal  Measures 
containing  at  least  twenty  coal  beds,  one  at  least  of  the  block 
coal.  Large  deposits  of  specular,  haematite,  bay  and  spathic 
ores  were  mentioned.  The  mineral  regions  containing  mines  of 
lead,  zinc,  cobalt,  nickel  and  copper  cover  an  area  of  about  eight 
thousand  square  miles ;'  all  but  two  hundred  square  miles  in  the 
Magnesian  Limestone  series  (of  the  Potsdam  and  Calciferous  ages) 
and  two  hundred  square  miles  at  Granly  in  the  lower  Carbonif- 
erous rocks.  Lead  and  zinc  often  cut  the  coal  beds  in  their 
vertical  veins. 

The  Potsdam  Sandstone  rests  nonconformably  upon  the  Azoic 
stratified  slates  of  Pilot  Knob.     Hence  Pilot  Knob. 

Prof.  B.  W.  HiLGARD  inquired  of  Prof.  Swallow  whether  the  chalky 
siliceous  beds  in  southeastern  Missouri,  conjectured  to  be  of  cretaceous 
age,  did  not  occasionally  contain  grains  of  glauconite,  black  sand  and 
obscure  casts  of  shells. 

Upon  Prof.  Swallow  replying  in  the  affirmative,  Prof.  Hilgard  stated 
that  while  such  materials  were  altogether  foreign  to  the  Cretaceous  beds 
of  the  adjoining  states  of  Arkansas,  Tennessee  and  Mississippi,  a  narrow 
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belt  of  preciBely  such  deposits  ft*eqaently  bordered  the  lignitic  Tertiaij 
of  the  two  latter  states.  Occasionally,  they  expand  into  larger  out- 
liers and  exhibit  the  lithological  character  and  fossils  of  the  Bohr-stone 
group,  the  lowest  of  the  marine  Eocenes  which  he  considers  as  the  eqnir- 
alent  in  time,  of  the  lignitic  beds  of  Tennessee,  Arkansas  and  North  Mis- 
sissippi. 


The  Great  Mound  on  the  Etawah  Hiyer,  near  Cartersyille, 
Georgia. — By  Col.  Charles  Whittlesey. 

This  mound  is  situated  on  the  river  bottom,  on  the  north  bank, 
about  three  miles  below  where  the  railroad  from  Chattanooga  to 
Atlanta  crosses  the  Etawah  river.  Its  base  is  an  irregular  figure, 
five  hundred  and  eighty-five  poles  in  circumference,  covering  about 
three  acres.  The  bottom  on  which  it  stands  is  elevated  eighteen 
to  twenty-three  feet  above  low  water,  and  is  seldon  invaded  by 
high  water  in  any  part.  The  mound  is  truncated,  nearly  flat  on 
the  top,  which  embraces  about  an  acre  of  ground.  This  area  is 
elevated  fifty  feet  above  the  base,  and  seventy-three  feet  above  low 
water.  There  is  no  high  land  within  a  quarter  of  a  mile  on  either 
side  of  the  river.  Its  slopes  are  very  perfect  and  steep.  Bushes^ 
grass,  vines,  shrubs  and  trees  grow  luxuriantly  .on  its  sides  and 
the  level  space  on  the  top  is  annually  planted  in  com  or  cotton. 
There  is  a  broad  ramp  or  road  fifty  feet  wide,  commencing  at  the 
southeast  corner  which  winds  around  the  southerly  face  bending  to 
the  right,  and  reaches  the  summit  on  the  west  side.  It  has  an 
easy  grade  for  footmen  and  horses,  but  is  too  steep  for  vehicles. 
The  mass  of  this  mound  I  estimate  at  about  one  hundred  and 
twenty  thousand  cubic  yards,  or  about  four-fifths  of  the  contents 
of  the  British  earth  pyramid  raised  on  the  field  of  Waterloo.  Ris- 
ing over  the  alluvial  valley  where  it  is  isolated  it  has  an  impres- 
sive aspect,  like  that  of  the  pyramids  of  Egypt  on  a  sandy  desert. 
This  valley,  however,  is  everywhere  rich  and  beautiful. 

Like  some  of  the  larger  pyramids  it  has  two  smaller  ones  which 
appear  to  be  tenders.  One  is  a  square,  truncated  pyramid  which 
stands  one  hundred  feet  east  of  the  foot  of  the  ramp  and  is 
twenty-two  feet  high,  its  flat  top  being  about  eighty  feet  on  a  side; 
its  slopes,  steep  and  perfect  like  the  great  mound.  To  this  one 
there  is  no  ramp  or  place  of  ascent. 

The  other  is  about  one  hundred  feet  due  south  of  the  southwest 
comer  of  the  great  mound,  and  is  of  about  the  same  dimensions 
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but  has  on  its  east  side  a  ramp  or  graded  way  by  which  to  ascend 
to  the  flat  space  on  the  top.  Its  sides  and  that  of  the  other  ten- 
der are  from  five  to  ten  degrees  west  of  the  magnetic  meridian. 

All  of  this  group  are  composed  of  the  rich  black  alluvial  earth 
of  the  adjacent  bottom,  with  occasional  lumps  of  red  clay  which 
constitutes  the  base  of  the  river  terraces  that  border  the  valley. 
About  two  hundred  yards  from  the  mounds  on  the  north  there  are 
the  remains  of  a  ditch  which  has  been  mostly  obliterated  by  culti- 
vation and  which  encircles  the  group  in  a  circular  form  a  distance 
of  about  one-fourth  of  a  mile,  coming  to  the  river  below  but  not 
above.  Within  and  without  the  trace  of  this  ditch  which  the 
owner  says  had  an  interior  embankment,  there  are  low  mounds 
partly  plowed  down.  Near  its  upper  or  the  easterly  end,  there  are 
two  large,  oblong  pits  from  which  a  part  of  the  earth  of  the 
mounds  may  have  been  taken. 

There  are  other  small  mounds  in  the  valley  below  on  both  sides 
of  the  river.  The  valley  is  bordered  by  limestone  bluffs  about 
two  miles  apart  which  rise  two  hundred  to  two  hundred  and  fifty 
feet  above  the  river.  On  a  rocky  summit  about  two  miles  west  of 
the  great  mound  is  what  is  called  the  "Stone  Fort."  It  consists 
of  a  wall  or  heap  of  loose  blocks  of  limestone  surrounding  the 
summit  in  an  oval  form,  the  largest  diameter  of  the  enclosure 
being  two  hundred  and  twenty  poles.  There  are  numerous  open- 
ings in  it  at  irregular  intervals,  some  of  them  fifty  feet  broad. 
The  space  around  the  crown  of  the  hill  is  clear  of  loose  stones  and 
this  explains  the  existence  of  the  wall,  which  has  the  appearance 
of  a  stone  fence  fallen  down. 

It  does  not  have  the  appearance  of  a  fort  or  stronghold,  but  of 
a  high  place  dedicated  to  imposing  ceremonies  to  which  the  people 
came  up  in  all  directions  through  the  openings  or  passes  in  the 
line  of  stones.  Probably,  it  was  then  as  now  covered  with  oaks. 
The  crown  of  the  hill  is  about  fifty  feet  above  the  encircling  wall, 
and  presents  from  its  summit  a  view  of  the  valley  and  the  country 
opposite  that  is  hardly  equalled  for  scenic  beauty. 

It  is  probably  the  work  of  the  red  man  of  our  times  and  has  no 
connection  with  the  great  mound  or  its  builders. 

Professor  W.  C.  Kerr  said  there  is  a  mound  quite  similar  to  the  one 
just  described  by  Col.  Whittlesey,  in  the  vaUey  of  the  Tennessee  river, 
In  Macon  Coanty,  N.  C,  with  sides  equally  steep,  and  outlines  equally 
well  preserved,  of  its  use,  date  of  construction,  or  its  builders  there 
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exists  no  tradition  in  the  region.  Its  form  is  the  frustum  of  a  cone, 
whose  base  is  about  seventy-five  feet  in  diameter,  and  top  about  fifty,  and 
its  licight  thirty  or  forty  feet.  It;  stands  on  the  ailuviol  river-bottom,  and 
was  doubtless  built  of  tlie  same  material,  although  all  signs  of  excavation 
for  this  purpose  have  been  entirely  obliterated  by  subsequent  deposition. 
On  digging  Into  this  pile,  nothing  was  found  which  could  throw  any  light 
on  its  history. 

Prof.  G.  C.  Swallow  remarked  that  Hon.  Godfrey  Lesceur,  grandson 
of  the  first  Spanish  commandant  at  North  Madrid,  Mexico,  says  the  old 
Indians  had  a  curious  tradition  respecting  the  mound  builders.  They  said: 
'*  We  did  not  build  the  mounds,  we  came  to  this  (Mississippi)  valley  from 
the  northwest.  Here  we  found  a  quiet,  peaceable  people  cultivating 
the  soil  and  living  in  communities,  and  haviug  mounds  for  the  Great 
Spirit  and  burial.  They  begged  us  to  leave  them,  as  there  was  eountiy 
to  the  northeast.  We  went,  but  found  the  country  poorer,  and  after  a 
time  returned  and  drove  out  the  mound  builders,  who  went  to  the  south- 
west. We  burnt  their  wigwams  and  possessed  the  country."  He  re- 
marked  that  no  warlike  implements  had  been  found  with  the  real  mound 
builders,  and  there  is  ample  evidence  that  their  temples  were  destroyed 
by  fire;  at  least  those  in  North  Madrid,  Mexico,  as  remains  of  the 
charred  wood-work  still  exist  in  the  mounds. 

Ancient  Rock  IsscRimoNS  in  Ohio.  —  By  Col.  C.  Whittlesey. 

Several  diagrams  were  presented  to  the  section  representing 
rock  sculptures  in  Ohio,  tiiat  are  presumed  to  be  ancient  and  to 
have  some  significance.  The  largest  is  a  tracing  made  by  Dr.  J. 
H.  Salisbury,  of  Cleveland,  with  the  assistance  of  Mrs.  Salisbury, 
from  a  mural  face  of  conglomerate,  near  the  famous  '^  BUcJe 
Hand  "  in  Licking  County,  O.  Once  there  was  a  space  of  ten  or 
twelve  feet  in  height,  by  fifty  or  sixty  feet  in  length,  covered  by 
these  inscriptions.  Most  of  them  have  been  obliterated  by  the  re- 
cent white  settlers. 

In  1861,  Dr.  Salisbury  took  copies  from  a  space  about  eight  by 
fifteen  feet,  by  laying  a  piece  of  coarse  muslin  over  them,  and 
tracing  such  as  remain  uninjured,  life-size,  on  the  cloth.  In  this 
space  there  are  found  to  be  twenty-three  characters,  most  of  which 
are  the  arrow-head  or  bird-track  character.  These  are  all  cut  on 
the  edge  of  the  strata,  presenting  a  face  nearly  vertical,  but  a 
little  shelving  outward,,  so  as  to  be  sheltered  by  the  weather. 

Another  copy  of  the  remnants  of  similar  inscriptions  was  taken 
by  Col.  Whittlesey  and  Mr.  J.  B.  Comstock,  in  1869,  from  the 
''Turkey  Foot  Rock,"  at  the  rapids  of  the  Maumee,  near  Perrys- 
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burg.  These  are  on  a  block  of  limestone,  and  in  the  course  of  the 
twenty-five  past  years  have  been  nearly  destroyed  by  the  hand 
of  man.  What  is  left  was  taken  by  a  tracing  of  the  size  of  nature. 
On  the  surface  of  a  quarry  of  grindstone  grit  at  Independence, 
Cuyahoga  County,  Ohio,  a  large  inscribed  surface  was  uncovered 
in  1854.  Mr.  B.  Wood,  Deacon  Bicknell,  and  other  citizens  of 
Independence,  secured  a  block  about  six  feet  by  four,  and  built  it 
into  the  north  wall  of  a  stone 'church  they  were  then  building.  Col. 
Whittlesey  presented  a  reduced  sketch,  one-fourth  size  of  nature, 
taken  by  Dr.  Salisbury  and  Dr.  J.  M.  Lewis,  in  1869,  which  was 
made  perfect  by  the  assistance  of  a  photographer.  Some  of  the 
figures  sculptured  on  this  slab  are  cut  an  inch  to  an  inch  and  a 
half  in  the  rock,  and  they  were  covered  by  soil  a  foot  to  eighteen 
inches  in  thickness,  on  which  large  trees  were  growing.  Like  all 
of  the  others  they  were  made  by  a  sharp-pointed  tool  like  a  pick, 
but  as  yet  no  such  tool  has  been  found  among  the  relics  of  the 
mound-builders  or  of  the  Indians.  The  figures  are  very  curious. 
Among  them  is  something  like  a  trident,  or  fish-spear,  a  serpent, 
a  human  hand,  and  a  number  of  track-like  figures,  which  the  peo- 
ple call  buffalo-tracks,  but  Dr.  Salisbury  regards  as  a  closer  repre- 
sentation of  a  human  foot  covered  by  a  shoe-pack  or  moccasin. 

* 

Another  figure  somewhat  resembles  the  section  of  a  bell  with  its 
clapper. 

Near  the  west  line  of  Belmont  County,  Ohio,  Mr.  James  W. 
Ward,  then  of  Cincinnati,  now  of  New  York,  in  1859,  took  a  sketch 
of  two  large  isolated  sandstone  rocks,  on  which  are  groups  of 
figures  similar  to  those  already  noticed.  Here  are  the  bird-track 
characters,  the  serpent,  the  moc.casin  or  buffalo-tracks,  and  some 
anomalous  figures.  These  are  plainly  cut,  with  a  pick,  into  the 
surface  of  the  rock,  which,  like  the  Independence  stone,  is  sub- 
stantially imperishable.  Here  we  have  also  the  representation  of 
the  human  foot,  and  the  foot  of  a  bear.  Aaother  figure,  which 
appears  to  be  the  foot  of  some  animal  with  four  clulnpy  toes, 
Professor  Cope  thinks  may  be  the  foretrack  of  a  Menopome.  One 
peculiarity  of  these  sculptured  human  feet  is,  a  monstrously  en- 
larged great-toe  joint,  even  greater  than  is  produced  by  the  modem 
process  of  shoe-pinching.  This  has  been  observed  in  other  ancient 
carvings  of  the  human  foot  upon  the  rocks  near  St.  Louis,  Mis- 
souri. These  feet  range  in  size  from  seven  to  fifteen  inches  in 
length.     Of  all  these  representations,  the  bear's  foot  is  closest  to 


546  ANCIENT  ROCK  IKSCRIPTIONS  IN   OHIO. 

nature.  The  bird-track,  so  called,  presents  six  yaiieties,  none  of 
which  are  anatomically  correct.  The  human  hand  is  more  perfect 
than  the  foot. 

Dr.  Salisbury  finds,  on  comparison  of  these  symbolical  figures 
with  the  Oriental  sign-writing,  or  hieroglyphical  alphabets,  that 
there  are  many  characters  in  common.  Some  800  years  before 
Christ,  the  Chinese  had  a  bird-track  character  in  their  syllable 
alphabet.  The  serpent  is  a  symbol  so  common  among  the  early 
nations,  and  has  a  significance  so  various,  that  very  little  use  can 
be  made  of  it  in  the  comparison. 

These  inscriptions  diff'er  materially  from  those  made  by  tiie 
modern  red  man.  He  is  unable  to  read  that  class  of  them  which 
appears  to  be  ancient. 

Lieut.  Whipple  has  mentioned  in  the  ^'  Government  Beport  on 
the  Pacific  Rail  Road  Surveys,"  an  instance  of  the  bird-tra<± 
character  inscribed  upon  the  rocks  of  Arizona.  Professor  Kerr, 
of  North  Carolina,  states  that  he  has  noticed  similar  characters 
cut  in  the  rocks  of  one  of  the  passes  of  the  Black  Mountains,  at 
the  head  of  the  Tennessee  river. 

These  facts  indicate  wide-spread  universality  in  the  use  of  this 
style  of  inscription,  and  it  indicates  something  higher  than  the 
present  symbolical,  or  picture  writing  of  the  North  Americui 
Indians. 

Professor  W.  C.  Kbrk  said  it  may  be  a  matter  of  some  interest  in 
this  connection  to  state  that  on  a  recent  tour  among  the  mountains  of 
North  Carolina,  I  found,  at  the  foot  of  the  Black  Monntatn,  at  an  elevaUon 
of  some  2800  feet,  In  a  gap  which  was  doubtless  traversed  by  an  Indian 
trail,  a  slab  of  chloritic  rock,  about  six  feet  by  three  and  a  half,  which  is 
covered  all  over  with  carvings,  representing  the  tracks  of  the  animals 
which  formerly  inhabited  the  region.  Among  these  I  took  note  of  the 
following :  the  bear  (one  track  being  larger  than  any  specimen  known  to 
the  modem  hunter),  bufflilo,  elk,  deer,  panther,  wolf,  fox,  rabbit,  turkey 
and  snake.  There  is* a  second  slab  of  smaller  size,  at  a  little  distance, 
with  similar  markings. .  These  foot-prints  are  very  distinct,  and  readily 
identified,  although,  doubtless,  the  lines  are  not  so  sharp  as  when  first  cut. 

Professor  Cope  remarked  that  one  of  the,  representations  on  the  dia- 
gram had  a  close  resemblan9e  to  the  hind  foot  of  the  Menopoma  or 
water-dog.  He  also  remarked  that  what  had  been  regarded  by  some 
archeologists  as  a  representation  of  the  head  of  the  mammoth,  found  in 
Central  America,  and  which  had  been  brought  forward  as  proof  of  the 
contemporaneous  existence  of  man  and  that  now  extinct  animal,  was  in 
fact  but  a  rude  figure  of  a  human  head. 
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Colonel  Whittlbsby  stated  that  the  representations  of  Central  Ameri- 
can sculptares  that  he  had  seen  were  unquestionably  elephantine  in  their 
character,  and  could  not  be  tortured  into  an  outline  of  anything  human. 
He  could  not  say,  however,  how  true  to  the  originals  the  copies  were. 

Western  Coal  Measures  and  Indiana  Coal. — By  Professor 
E.  T.  Cox. 

The  study  which  I  have  given  to  the  geology  of  the  West,  has 
led  me  to  conclude  that  the  Carboniferous  rocks  embracing  the 
coal  beds,  both  of  the  Appalachian  and  Western  coal  fields,  were 
formed  in  two  great  depressions  that  gave  rise  to  large  inland 
seas.  These  seas  communicated  on  the  south  and  west  with  the 
ocean,  which  then  extended  far  up  the  Mississippi  valley  and  cov- 
ered most  of  the  southern  states  as  far  north  as  the  thirty-fifth 
parallel. 

A  high  ridge  or  plateau  of  Silurian  rocks,  capped  in  places 
with  the  Devonian,  and  lying  in  a  northeasterly  direction  across 
the  states  of  Tennessee  and  Kentucky,  and  along  the  western  bor- 
der of  Ohio  and  the  eastern  border  of  Indiana,  separated  these 
two  seas  from  each  other,  and  spreading  out  over  the  northern  por- 
tion of  the  two  latter  states,  extended  into  Pennsylvania  on  the 
east,  and  Illinois  and  Iowa  on  the  west,  forming  an  almost  unbroken 
chain  along  their  northern  shores. 

In  these  seas  were  formed  the  Sub-carboniferous  rocks,  and,  as 
the  water  became  shallow  from  the  accumulated  sedementary  ma- 
terial that  went  to  build  them  up,  a  barrier  was  formed,  which 
shut  out  the  ocean  and  cut  off  the  source  of  salt  water  supply. 
Facilitated,  also,  by  the  drainage  from  a  large  surface  area,  the 
waters  of  these  seas  became  less  and  less  brackish,  and  the  condi- 
tions necessary  for  the  accumulation  of  the  coal  vegetation  were, 
in  this  way,  brought  about  so  gradually  that  many  marine  forms 
of  life  continued  to  exist  and  by  degrees  accommodated  them- 
selves to  the  new  condition  of  things. 

That  marine  forms  of  life  are  brought  to  adapt  themselves  to 
firesh  water  habitudes,  under  favorable  conditions,  has  been  shown 
by  the  researches  of  Dr.  William  Stimpson,  who  found  by  deep 
dredgings  in  Lake  Michigan,  species  of  marine  Crustacea  in  great 
abundance ;  and  similar  discoveries  had  previously  been  made  of 
marine  forms  of  life  by  dredging  in  the  large  fresh  water  lakes  of 
£urope. 

amer.  naturalist,  vol.  v.  85 
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From  this,  we  may  readily  infer  that  the  North  American  lakes 
communicated  at  one  time  with  the  ocean,  and  that  their  fauna  and 
flora,  were  to  a  certain  extent  brought  to  accommodate  themselves 
to  the  gradual  change  from  salt  to  fresh  water. 

The  position  of  the  oceans,  relative  to  the  land,  and  the  great 
preponderance  of  water  on  the  American  continent,  during  ^e 
Carboliiferous  epoch,  must  have  had  a  decided  influence  in  modiiy- 
ing  the  temperature  and  increasing  the  humidity  of  the  atmos- 
phere, thereby  rendering  it  in  every  way  adapted  to  the  luxuriant 
growth  of  the  tropical  plants  which  furnished  the  carbon  so  prov- 
identially stored  away  in  the  fossil  fuel,  for  we  find  that  many  of 
these  coal  producing  plants,  whose  dwarfed  prototypes  are  now 
confined  to  the  tropics,  flourished  then  as  far  north  as  the  arctic 
zone. 

There  could  have  been  no  necessity  for  any  increase  of  carbonic 
acid  or  other  material  change,  as  some  have  supposed,  in  the 
composition  of  the  atmosphere  beyond  a  slight  increase  in  its 
humidity,  and  the  probability  is  that  none  existed. 

The  two  great  coal  fields  being  separated  from  each  other  from 
the  very  beginning,  as  I  have  endeavored  to  show,  by  a  barrier  of 
rocks,  which  present  no  evidence  of  any  subsequent  submergence, 
and  which  long  antedate  the  carboniferous  era,  renders  it  difficult 
to  comprehend  how  an  equivalency  in  the  coal  beds  of  the  Appa- 
lachian field,  can  be  found  in  those  of  the  West,  as  many  of  onr 
eminent  geologists  have  maintained. 

It  is  true  that  the  fluctuations  in  level  which  served  to  build  np 
the  various  strata,  may  have  been,  and  in  all  probability  were, 
synchronous  over  the  two  basins,  but  the  special  requirements  for 
the  production  of  coal  beds  could  hardly  have  proved  uniform  over 
districts  so  widely  separated. 

Though  once  a  firm  believer  in  the  equivalency  of  coal  seams 
throughout  the  Western  coal  measures,  I  have  seen  much  of  late 
to  shake  my  faith  in  the  possibility  of  determining  an  entire  agree- 
ment in  the  coal  beds,  even  in  the  limited  area  of  the  coal  fields 
of  Indiana. 

From  a  marked  irregularity  in  the  thickness  of  the  Carbon- 
iferous beds  over  any  great  extent  of  territory,  we  have  good 
reason  to  believe  that  these  inland  seas,  like  all  other  great 
bodies  of  water,  were  of  unequal  depth,  and  consequently,  did 
not  present  at  all  times,  over  their  entire  area,  the  conditions 
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alike  favorable  for  the  formation  of  coal,  and  that,  while  the  ocean 
was  excluded  from  the  Appalachian  sea,  where  the  material  for 
coal  beds  was  forming.  The  sea  on  the  Western  side  was  still 
filled  with  salt  water,  where  the  sediment  was  accumulating  which 
was  subsequently  changed  to  rock,  and  the  conditions  favorable  to 
the  production  of  coal  had  not  yet  been  reached.  Such  a  state  of 
things  will  serve  to  account  for  the  great  discrepancy  in  the  aggre- 
gate thickness  of  the  strata  in  the  two  coal  fields.  The  Appala- 
chian, being  estimated  at  twenty-five  hundred  or  three  thousand 
feet,  whereas,  in  the  Western  coal  field,  the  greatest  depth  will 
hardly  exceed  one  thousand  feet ;  and  in  Indiana,  not  more  than 
seven  hundred  feet,  if  so  much ;  though  we  include,  in  the  latter 
estimate,  every  stratum  from  the  Archimedes  limestone  upward. 

From  observations  made  in  the  Western  coal  field,  during  the 
past  three  years,  extending  over  portions  of  southern  Illinois, 
western  Kentucky,  and  Indiana,  so  many  errors  have  been  found 
in  the  sections  of  the  coal  strata  given  in  the  third  Kentucky  Re- 
port, and  which  were  pretty  generally  copied  by  other  geologists 
in  more  recent  reports,  that  I  have  found  it  necessary  to  make  an 
entirely  new  classification  of  the  coals  in  the  west. 

In  the  connected  section  of  the  Western  coal  beds,  given  at  pages 
18-24,  3d  vol.  Ky.  Report,  the  measures  are  divided  into  upper 
and  lower  coal  measures,  and  this  arrangement,  with  some  local 
modifications,  has,  until  recently,  been  generally  adopted  by  geol- 
ogists. Now,  so  far  as  my  observations  go,  either  in  Kentucky, 
Illinois  or  Indiana,  I  can  find  neither  lithological  nor  palseontolog- 
ical  evidence  which  can  be  relied  upon  for  cutting  up  the  Western 
coal  measures  into  separate  epochs.  The  Anvil  Rock  sandstone, 
which  was  brought  into  requisition  for  this  purpose,  can  hardly  be 
depended  upon  as  a  horizon,  beyond  the  small  district  in  which  it 
was  first  discovered,  and  the  equivalency  of  the  Mahoning  sand- 
stone of  the  Pennsylvania  geologists,  as  designated  by  Owen  and 
Lesquereux,  has  also  proved  totally  unreliable  as  a  basis  for  divi- 
sion, even  though  it  should  be  found  necessary  to  establish  one. 

In  the  3d  vol.  Ky.  Report,  and  in  the  Report  of  a  Geological 
Reconnoisance  of  Indiana,  1859,  the  latter  stone  is  at  one  place 
referred  to  the  horizon  of  the  Anvil  Rock  sandstone,  and  at 
another  locality  to  that  of  the  Millstone  grit. 

Indeed,  so  unfortunate  has  been  the  effbrt  to  transplant  the  Ma- 
honing sandstone  of  Pennsylvania  into  our  western  coal  measures. 


-   I 
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that  I  can  recall  no  prominent  locality  where  it  is  distinctly  refer- 
able to  one  or  the  other  of  the  above  sandstones.  For  the  equiv- 
alency of  sandstones  in  the  Western  coal  field  I  have,  as  yet,  been 
unable  to  find  any  lithological  or  palseontological  evidence  which 
can  be  relied  upon  as  a  guide  to  identity. 

In  the  Indiana  Report  by  Prof.  Richard  Owen,  1859-60,  Prof. 
Lesquereux  refers,  from  palseontological  evidence,  the  sandstone 
above  the  ''Knob "  coal  in  Spencer  county,  to  the  Mahoning  sand- 
stone, and  appears  undecided,  whether  the  position  of  the  '*  Mar- 
tha Washington  "  sandstone,  which  forms  the  blufiT  at  Rockport  and 
presents  a  vertical  face  of  thirty  to  fifty  feet  on  the  side  fronting 
the  river,  should  be  referred  to  the  Mahoning  or  the  sandstone 
above  coal  No.  2  of  his  general  section  given  at  pages  299-305, 
(column  No.  1  of  diagram).  At  these  localities,  from  my  own  ex- 
aminations, I  find  the  Rockport  Sandstones  to  be  the  Millstone 
grit,  and  the  "  Knob"  coal  to  be  coal  L  of  my  general  section  of 
the  coals  in  Clay  county  (column  No.  3  of  the  diagram).  Conse- 
quently, the  sandstone  which  overlies  it,  in  the  hill,  if  referred  at 
all  to  an  equivalency  in  the  Kentucky  section,  will  be  at  least 
about  the  place  of  the  Anvil  Rook  sandstone. 

At  Washington,  in  Daviess  county,  Mr.  Lesquereux  found  a 
paucity  of  palseontological  evidence,  nevertheless  it  was  believed 
to  be  sufficient  to  warrant  him  in  referring  the  main  coal  of  that 
place  to  No.  1,  B,  of  his  section.  In  his  account  of  the  measures, 
in  Daviess  county,  no  mention  is  made  of  the  heavy  bed  of  sand- 
stone, two  miles  northeast  of  Washington,  whichTs  overlaid  by 
the  "Washington  Coal"  which  he  refers  to  No.  1,  B.  This  sand- 
stone is  quite  a  marked  feature  in  the  geology  of  this  part  of 
Daviess  county  and  is  underlaid  by  two  workable  beds  of  coal— 
the  upper  three  feet  thick,  and  the  lower  three  to  six  feet  thick ; 
the  space  between  the  two,  varying  from  twenty  to  forty  feet 
The  lower  coal  has  usually  a  limestone  over  it ;  and  being  the 
second  coal,  in  the  descending  order,  below  the  "Washington 
coal "  is  represented  as  K  in  my  section.  A  coal  fourteen  miles 
north  of  Washington,  overlaid  by  limestone,  is,  from  its  position, 
referred  by  him  to  coal  No.  1,  C.  I  suppose  the  coal  in  the  bed 
of  the  river  below  Edwardsport,  in  Knox  county,  is  the  seam  here 
referred  to ;  if  so,  it  is  the  second  seam  below  the  "Washington 
coal."  Now  the  "Washington  coal"  is  at  least  as  high  up  in  the 
measures  as  coal  L  of  my  section.     The  first  coal  below  L,  in 
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Daviess  county,  was  not  recognized  in  Clay  county,  -and  at  the 
time  of  making  my  section  it  was  thought  that  no  coal  would  be 
found  intervening  between  L  and  K,  consequently,  I  am  now  com- 
pelled to  make  an  interpolation  of  a  letter  and  provisionally  des- 
ignate this  coal  as  X ;  the  coal,  with  the  limestone  above  it,  as  K, 
and  the  five  foot  coal  bed  near  the  top  of  the  hill  at  Edwardsport, 
which  is  equivalent  to  the  *'  Washington  coal"  as  L. 

Passing  on  northward  into  Clay  county,  coal  I,  of  my  section, 
refers  to  No.  1,  A,  and  K  to  No.  1,  C,  of  Lesquereux'  section. 

Now  it  is  clearly  demonstrated  in  this  county  that  there  are 
two  workable  block  coal  beds  in  a  space  of  fifty  to  sixty  feet  be- 
low the  seam  reported  by  Mr.  Lesquereux  as  No.  1,  A,  or  the  low- 
est  workable  seam. 

At  Garlick  and  Collins'  mine,  on  Otter  creek,  in  Clay  county, 
coal  K  is  seen  in  the  side  of  the  hill  in  the  road  cut ;  I,  is  worked 
by  a  drift,  and  G  is  worked  by  a  shaft  sunk  at  the  foot  of  the  hill 
on  the  bank  of  Otter  creek.  Both  I  and  G  are  her^  loaded  in  the 
cars  from  the  same  coal  tip. 

In  my  first  report,  1869, 1  pointed  out  the  existence  of  a  sec- 
ond workable  seam  of  block  coal  below  the  seam  then  generally 
worked ;  its  position  in  the  column  was  determined  from  imperfect 
outcrops,  and  for  a  time,  an  error  was  committed  in  confounding 
it  with  a  still  lower  seam  F.  Previous  to  my  survey  of  Clay  coun- 
ty, no  other  person  who  had  examined  the  ground,  dreamed  of 
finding  another  workable  bed  of  coal  below  what  was  called  the 
"  Brazil  seam"  (I).  On  the. contrary,  it  was  universally  believed 
that  the  strata  at  Brazil,  indicated  the  latter  seam  to  be  the  lowest 
workable  coal  in  the  coal  measures  proper,  and,  consequently,  that 
no  seam  of  any  economical  value  could  be  found  below  it.  Since 
the  publication  of  my  first  report,  the  second  seam  has  been  reached 
by  shafts  and  worked  at  a  number  of  localities  in  the  county,  and 
the  existence  of  the  third  seam  is  fully  proved  by  bores. 

At  Highland,  two  miles  west  of  Brazil,  L  of  my  column,  is  the 
principal  coal  worked,  and  probably  the  only  seam  in  the  basin,  at 
that  locality,  which  is  of  a  suitable  thickness  to  be  mined  with 
profit. 

Notwithstanding  the  high  position  which  it  undoubtedly^  occu- 
pies in  the  measures,  we  find  that  it  is  referred  by  Mr.  Lesquereux 
to  No.  4  of  his  column,  the  same  seam  at  Williams'  to  No.  3,  and 
the  sandstone  which  is  seen  above  the  coal  at  Highland  he  refers, 
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without  doubt,  to  the  Mahoning  sandstone.  In  fact,  the  mis- 
placing of  coal  seams,  and  confounding  of  sandstones  at  all  levels 
with  the  Mahoning  sandstone,  of  Pennsylvania,  and  the  Anvil 
Rock  sandstone  of  Kentucky,  I  might  continue  to  trace  through- 
out the  entire  coal  Held  of  Kentucky,  Indiana  and  Illinois.  In 
the  Kentucky  reports,  and  the  Report  of  a  Geological  Reconnois- 
sance  of  Indiana,  1859,  as  well  as  in  the  reports  of  other  geolo- 
gists, who  have  written  on  the  western  coal  measures,  the 
distinguished  authors  appear  to  have  satisfied  themselves  that  the 
western  coal  beds  and  sandstones  are  synchronous  with  the  Ap- 
palachian strata,  and  that  the  Mahoning  sandstone,  there  a  con- 
spicuous horizon,  must,  as  a  matter  of  necessity,  have  a  place  in 
the  western  field,  and  divide  here,  as  there,  the  measures  into  up- 
per and  lower  coal  measures,  and  that  the  coal  beds  should  con- 
form thereto. 

Having  pointed  out  a  few  of  the  errors  committed  in  the  stratig- 
raphy of  the  Indiana  coals,  at  localities  where  their  position  can 
be  proved  beyond  a  doubt,  I  will  now  proceed  to  show  some  of 
the  errors  that  exist  in  the  Kentucky  column,  from  obsen'ations 
made  at  the  same  localities  that  furnished  the  data  upon  which  it 
was  constructed,  and  which  column  has  heretofore  served  as  a 
basis  for  the  arrangement  of  the  coal  beds  and  sandstones  of  all 
other  districts  in  the  west. 

The  column  of  the  coal  measures  given  at  pages  18-24,  3d  vol., 
Geology  of  Kentucky,  presents  us  with  thirteen  hundred  and  fifty 
feet  of  strata,  above  the  Millstone  grit  or  Carey  ville  conglomerate. 
From  the  sandstone  under  coal  No.  18,  down  to  the  Anvil  Rock 
sandstone,  there  is  a  repetition  of  the  strata,  including  the  latter 
rock,  probably  as  far  down  as  No.  7.  This  part  of  the  column 
was  constructed  from  bores  that  started  on  the  Carthage  lime- 
stone, which,  in  Union  county,  Kentucky,  is,  I  now  believe,  the 
equivalent  of  the  limestone  over  coal  No.  11.  Though  the  details 
of  strata  passed  through  in  these  bores  can  hardly  be  relied  upon, 
and  in  no  two  instances  do  they  fully  agree,  as  to  the  character  of 
the  rocks,  still  the  place  of  the  coals,  and  probably  their  full 
thickness,  is  given  with  considerable  accuracy.  Therefore,  in  the 
arrangement  of  this  part  of  the  column,  it  was  erroneously  as- 
sumed that  the  bottom  of  the  lowest  bore  in  Union  county,  start- 
ing from  the  horizon  of  the  Carthage  limestone,  stopped  just  be- 
fore reaching  coal  No.  11.     From  No.  17  down  to  No.  13  by  ref- 
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erence  to  the  diagram  you  will  observe  the  close  agreement  in  the 
spaces  between  the  coals  above,  and  those  below  No.  11.  In  the 
former,  they  are  thirty-five,  one  hundred  and  two,  one  hundred  and 
fifteen,  and  seventy-seven  feet  respectively,  while  in  the  latter 
they  are  forty-six,  sixty-seven,  eighty-six  and  one  hundred  and 
twenty-seven  feet;  the  aggregate  distance  from  No.  17  to  No.  13 
being  three  hundred  and  twenty-nine  feet,  and  from  No.  11  to  No. 
6,  three  hundred  and  twenty-six  feet.  In  giving  the  space  from 
No.  8  to  No.  6,  I  have  omitted  No.  7,  which,  at  best,  is  but  a 
streak  of  coal,  and  has  no  existence  in  Union  county,  where  the 
principal  data  for  the  section  was  obtained.  We  are  thus  carried 
down  to  about  the  place  of  the  "  little  coal "  at  Mulford's,  now 
Shotwell's  mines,  or  No.  6  of  the  Kentucky  column. 

From  No.  5,  passing  down,  there  is  but  one  thin  coal  seam  in 
the  space  intervening  between  it  and  Bell's  coal  or  No.  1,  B. 

The  Curlew  sandstone  that  is  referred  to  a  horizon  just  below 
the  Mahoning  sandstone  of  Pennsylvania,  is  the  equivalent  of  the 
Anvil  Rock  sandstone.  No.  4  coal  is  No.  11,  and  No.  3  is 
the  equivalent  of  No.  1,  B,  or  Bell's  coal,  which  lies  just  above  the 
Millstone  grit  or  Caseyville  conglomerate.  In  Union  county,  Ken- 
tucky, there  is  a  thin  coal  in  the  conglomerate  below  Bell's  coal, 
but  there  appears  to  be  no  workable  seam. 

The  total  thickness  of  the  strata  in  the  Kentucky  column,  ex- 
clusive of  the  Millstone  grit,  is  thirteen  hundred  and  fifty  feet ; 
now  strip  it  of  the  above  errors  of  repeated  strata,  and  we  have, 
as  the  depth  of  the  Carboniferous  rocks  in  Union  county,  Kentucky, 
only  six  hundred  and  twelve  feet,  including  the  Millstone  grit. 

The  above  errors  are,  in  a  great  measure,  to  be  attributed  to  too 
great  a  reliance  on  palseontological  evidence,  and  to  an  apparent 
desire  to  make  the  measures  conform  to  the  Pennsylvania  sections 
of  the  Appalachian  coal  field. 

Though  there  are  some  striking  analogies,  so  far  as  relates  to 
the  character  and  peculiar  arrangement  of  their  accompanying 
rocks,  which  were  first  pointed  out  by  myself  in  a  lecture  on  the 
western  coals  in  1857,  between  the  Pittsburgh  seam  of  Pennsyl- 
vania, and  the  mammoth  seam  of  western  measures  (No.  11  of 
Owen's,  and  which  may  prove  to  be  K  of  my  column),  yet,  from 
the  undoubted  disconnection  of  the  two  fields  while  the  coals 
were  being  formed,  it  is  diificult  to  conceive  how  any  reliable 
equivalency  can  be  established. 
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More  especially  are  we  led  to  doubt  the  equivalency ;  if  we 
take  into  account  the  great  preponderance  of  coal  measure  strata 
in  the  Pennsylvania  district,  which  goes  to  show  that  the  condi- 
tions necessary  for  the  production  of  coal  extended  over  a  much 
greacer  period  of  time  in  the  Appalachian,  than  in  the  western 
field. 

Though  I  have  assumed  that  the  greatest  depth  of  coal  strata  in 
the  western  measures  will  not  exceed  one  thousand  feet,  in  In- 
diana it  will  not  be  found  greater  than  six  hundred  and  fifty  feet, 
including  the  Millstone  grit.  In  a  few  localities  in  this  State 
there  are  one  or  more  very  thin  seams  of  coal  below  the  Archime- 
des limestone,  but  no  coal  of  any  economical  value  has  yet  been 
found  lower  than  the  base  of  the  Millstone  grit. 

There  are  in  Indiana  two  well  defined  zones  of  coal,  the  east- 
ern and  western  zone,  and  though  an  equivalency  in  some  of  the 
seams  is  clearly  traced,  from  one  to  the  other,  yet  the  quality  of 
the  coal  is  quite  distinct  in  each. 

The  area  of  the  eastern  zone  is  about  four  hundred  and  fifty 
square  miles,  or  two  hundred  and  eighty-eight  thousand  acres,  and 
the  included  coals  belong  to  the  bituminous  variety  characterized 
as  non-caking  ox  free-burning. 

The  cherry-coal  or  soft  coal  of  England  is  a  non-caking  coal,  bat 
the  non-caking  coals  of  Indiana  differ  somewhat  in  physical  struc- 
ture from  the  English  coal  and  from  a  similar  class  of  coals  found 
in  the  Mahoning  valley,  Ohio,  and  the  Shenango  valley,  Pennsyl- 
vania ;  the  latter  two  being  the  only  other  localities  in  the  United 
States  where  non-caking  coal  is  formed  in  any  quantity.  The 
Indiana  coal  from  this  zone  has  received  the  local  name  of  Block 
coal;  a  name  given  to  it  by  the  miners  on  account  of  the  facilit)' 
with  which  it  can  be  mined  in  blocks  as  large  as  it  is  possible  to 
handle.  The  beds  ai-e  crossed  nearly  at  right  angles  by  joint 
seams  that  greatly  facilitate  the  operation  of  mining,  which  is  us- 
ually carried  on  without  resort  to  blasting.  Blocks  are  taken  out 
the  full  depth  of  the  seam  and  leave  a  zigzag,  notched  outline,  on 
the  face  of  the  mine,  resembling  a  Virginia  worm  fence. 

Block  coal  has  a  laminated  structure  and  is  composed  of  alter- 
nate thin  layers  of  vitreous,  dull  black  coal,  and  fibrous,  minexal 
charcoal.  In  the  direction  of  the  bedding  lines  it  splits  readily 
into  thin  sheets  like  a  slate,  but  breaks  with  difllculty  in  the  op- 
posite direction,  and  when  struck  with  a  hammer  emits  a  sound 
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like  that  given  by  wood.  Chemically  it  does  not  appear  to  differ 
from  the  caking-coals,  but  in  burning  behaves  quite  differently. 
Unlike  the  latter,  it  does  not  swell  and  shoot  out  jets  of  gas,  nor 
form  a  cake  by  running  together,  neither  does  it  leave  an  ash 
mixed  with  clinker,  but  retains  its  shape  like  hickory  wood,  until 
entirely  consumed  to  a  small  quantity  of  white  ash,  which  contains 
no  trace  of  clinker.  I  have  not  yet  had  time  to  make  an  ultimate 
analysis  of  the  block  coal,  but  I  believe  that,  when  so  examined, 
its  superior  heating  properties  which  have  been  determined  in 
practice  by  actual  work  done,  though  mainly  due  to  its  physical 
structure,  will  be  found  partly  owing  to  its  containing  less  oxygen 
and  relatively  more  hydrogen  than  is  commonly  found  in  bitumi- 
nous coals.  The  block  coal,  in  a  great  majority  of  the  mines 
that  have  been  opened,  is  remarkably  free  from  sulphur  and  phos- 
phorus. 

A  specimen,  taken  from  Garlick  and  Collins'  new  shaft,  coal  G 
of  my  section  and  which  has  a  specific  gravity  of  1.232,  gave  in 
one  hundred  parts :  Water,  2.10,  Gas,  37.35,  Fixed  Carbon,  57-95, 
Ash,  white,  2.40,  Phosphorus,  0.22,  Sulphur,  0.073. 

At  the  White  River  Valley  Rolling  Mills,  in  this  city,  I  was  in- 
formed by  the  Superintendent,  Mr.  Sims,  an  experienced  iron 
master  from  Pittsburgh,  Pa.,  that  it  not  only  required  a  less  quan- 
tity of  block  coal  than  of  any  of  the  coals  in  use  around  Pitts- 
burgh to  make  a  ton  of  wrought  iron,  but  that  they  were  likewise 
enabled  to  bring  off  the  heats  in  a  much  shorter  space  of  time, 
and  the  resulting  iron  is  of  a  superior  quality — three  important 
advantages  that  cannot  be  overlooked  by  iron-masters ;  and  it 
must  be  conceded,  that  the  good  behavior  of  a  coal  in  the  puddling 
fhmace  is  one  of  the  very  best  tests  of  purity  and  effective  heating 
properties  to  which  it  can  be  subjected ;  for,  here,  its  good  quali- 
ities  are  brought  into  requisition,  and  the  bad  ones  are  soon  made 
manifest  in  the  poor  quality  of  the  iron  produced. 

Though  the  Blast  furnaces  of  Clay  county  cannot  be  looked 
upon  as  filling  all  the  requisites  of  an  iron  furnace  best  adapted 
to  the  use  of  block  coal,  still  they  are  enabled  to  make  a  ton  of 
No.  1  foundry  iron  that  will,  in  quality,  compare  favorabl}*^  with 
charcoal  iron,  by  the  use  of  less  than  two  tons  of  coal ;  and  I 
feel  fully  satisfied  that  by  materially  increasing  the  width  of  these 
furnaces  across  the  bushes,  and  raising  the  temperature  of  the 
blast  to  1200*'-1500°,  the  make  will  be  greatly  increased  and  the 
consumption  of  coal  very  much  reduced. 


556 


WESTERN   COAL   MEASURES  AND   INDIANA   COAL. 


In  the  Block-coal  zone  of  the  Indiana  coal  field,  there  are  as 
many  as  eight  seams  of  non-caking  coal,  four  of  which  are  of 
good  workable  thickness  over  a  portion  of  the  field.  These  are  I, 
G,  F  and  A,  which,  together,  have  a  maximum  thickness  of  fifteen 
feet,  and  by  including  the  other  four  seams,  we  have  six  feet  more, 
making  a  total  of  twenty-one  feet  of  block  coal. 

The  superior  excellence  of  the  block  coal  for  smelting,  and 
working  iron  and  steel,  in  all  the  varied  departments  of  their  man- 
ufacture, has  been  fully  established  by  practical  tests.  Pig  iron 
made  with  this  coal  is  in  every  respect  equal  to  charcoal  iron 
made  from  the  same  ores  ;  it  is  a  soft  gray  iron  of  a  highly  crys- 
talline structure,  contains  a  large  percentage  of  combined  carbon. 
with  but  a  mere  trace  of  sulphur  and  phosphorus ;  properties  which 
render  it  admirably  adapted  to  the  manufacture  of  Bessemer  steel. 

For  steam  and  household  purposes  it  likewise  has  an  unrivalled 
reputation.  It  bums  under  boilers  with  a  full  and  uniform  flame 
that  spreads  evenly  over  the  exposed  surface,  thus  securing  a  more 
uniform  expansion  of  the  boiler  plates  and  greater  freedom  from 
leaks  that  are  so  common  when  caking  coals  are  used.  No  clink- 
ers are  formed,  and  owing  to  its  freedom  from  sulphur  it  has  but 
little  detrimental  effect  upon  the  boilers,  grates  or  fire  boxes. 

The  western  zone  of  coals  in  Indiana  comprises  by  far  the 
greatest  area  of  measures,  being  somewhat  over  six  thousand 
square  miles,  and  contains  three  or  more  very  thick  beds  of  coal 
besides  a  number  that  are  too  thin  for  working.  Its  eastern  boun- 
dary, which  is  formed  by  the  zone  of  block  coal,  is  irregular  in 
outline,  and  with  my  present  knowledge  of  the  geology  of  the 
country,  it  cannot  be  well  defined. ,  It  is  evident,  however,  that 
the  block  coal  beds,  as  we  go  west,  are  changed  in  character  and 
pass  into  caking  coal.  The  lower  members  thin  out,  and  are  no 
longer  of  workable  thickness,  even  before  reaching  the  Wabash 
river.  Of  this  we  have  abupdant  proof  by  the  three  deep  bores 
at  Terre  Haute. 

These  bores  commence  about  forty  feet  above  low  water  of  the 
Wabash  river,  and  after  passing  a  few  feet  of  alluvium  deposit, 
were  in  strata  of  gravel,  sand  and  hard  pan,  peculiar  to  the  drift 
epoch,  for  a  depth  of  about  one  hundred  and  fifty  feet,  and  though 
they  penetrate  the  Silurian  rocks,  the  records  show  that  but  five 
seams  of  coal  were  passed ;  only  the  top  one  being  of  workable 
thickness,  while  the  lowest  is  but  two  hundred  and  ninety-three 
and  three-quarters  feet  below  the  surface. 
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Two  and  a  half  miles  east  of  Terre  Haute,  coal  N,  which  is 
worked  by  a  shaft  at  Seebyville,  crops  out ;  this  indicates  a  rise  of 
the  strata  to  the  west,  and,  as  a  still  further  means  of  accounting 
for  the  absence  of  the  upper  part  of  the  coal  measures  in  these 
bores,  it  is  possible  that  the  great  bed  of  drift  which  is  found  on 
the  east  bank  of  the  "Wabash  river,  at  Terre  Haute,  filled  up  a 
ravine  or  valley  from  which  some  of  the  upper  coal  beds  were  re- 
moved by  abrading  forces. 

On  the  west  bank  of  the  river,  coal  L  is  mined  in  a  number  of 
places  from  shafts,  thirty  to  fifty  feet  deep. 

From  the  foregoing  data,  therefore,  I  am  enabled  to  correct  the 
error  into  which  I  fell  in  my  First  Report,  1869,  of  making  the 
top  coal  in  the  Terre  Haute  bores,  coal  L.,  and  now  place  It  at 
least  as  far  down  as  coal  I. 

Though  from  the  records  that  were  kept  of  these  bores,  it  is 
difficult  to  point  out  the  base  of  the  coal  measures,  or  that  of  the 
Millstone  grit,  with  any  degree  of  accuracy,  it  is,  nevertheless, 
my  opinion,  that  the  latter  epoch  commenced  at  about  the  depth 
of  five  hundred  feet. 

This  thinning  out  of  the  coal  seams  as  we  go  west  towards  the 
centre  of  the  basin,  is  a  remarkable  feature  which  I  first  pointed 
out  in  1867.  A  few  miles  west  of  the  Indiana  line  in  Clark 
county,  Illinois,  bores  have  been  made  in  searching  for  petroleum, 
to  the  depth  of  eight  hundred  feet,  without  passing  a  single  work- 
able seam  of  coal,  and  the  two  or  three  thin  seams  reported,  in 
some  of  these  bores,  are  in  the  upper  part  of  the  measures. 

Judged  by  the  dip  of  the  coal  on  both  sides  of  the  river,  the 
Wabash  runs  on  a  slight  anticlinal  axis,  and  I  believe  this  to  be 
the  case  from  Attica,  in  Fountain  county,  to  its  mouth  in  Posey 
county,  and  that  along  its  course  it  cuts  through  the  same  strata 
of  rocks,  from  the  blufis  at  Merom  to  its  confluence  with  the  Ohio 
river. 

Near  the  eastern  boundary  of  the  zone  of  caking  coals,  in  Indi- 
ana, we  find  K  and  L,  and  sometimes  N,  of  good,  workable  thick- 
ness, averaging  from  four  to  eight  feet,  and  in  one  locality  at  Pike 
county,  there  is  a  bed  not  yet  studied,  but  thought  to  be  K,  that 
attains  to  the  thickness  of  ten  feet  or  more.  Taken  all  together, 
the  maximum  thickness  of  these  beds  may  be  estimated  at  twenty 
feet,  and  will  yield  an  average,  over  the  greater  part  of  the  dis- 
trict, of  ten  feet  of  coal.     At  some  localities  the  caking  coal  is  of 
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inferior  quality,  and  largely  contaminated  with  pyrites,  which  is 
so  generally  disseminated  through  the  seam  that  it  is  impracti- 
cable, in  mining,  to  entirely  separate  it  from  the  coal.  In  many 
of  the  counties,  however,  within  this  zone,  the  caking  coals  will 
compare  very  favorably  with  the  caking  coals  of  the  Pittsburgh. 
Pa.,  district. 

From  her  geographical  position,  and  more  especially  on  accoont 
of  the  extent  and  value  of  her  coal  beds,  and  the  peculiar  adapta- 
tion of  this  coal  to  the  metallurgy  of  iron  and  steel  which  now 
forms  one  of  the  leading  industries  of  the  world,  we  can  safely 
predict  for  Indiana  a  bright  future  as  a  manufacturing  state.  The 
commerce  of  the  new  far  west,  which  is  increasing  with  a  rapidity 
unprecedented  in  the  growth  of  empires,  will  just  as  natnraUj 
look  to  Indiana  for  its  supply  of  iron  and  steel,  with  which  to 
keep  up  the  system  of  railroads  traversing  the  great  plains  to  the 
Pacific  Ocean,  as  the  old  west  formerly  looked  to  Pennsj'lvania. 
In  Indiana  we  find  the  last  great  belt  of  timber,  suitable  for  man- 
ufacturing purposes,  and  after  crossing  her  borders,  thence  to  the 
Pacific  ocean,  no  coal  has  yet  been  found  that  can  successfully  be 
used  in  the  manufacture  of  iron. 

Professor  A.  H.  Worthen  remarked,  we  have  foand  the  same  diiBcoltT 
in  Illinois  in  reconciling  our  section  of  the  Coal  measures  strata  wtU 
those  of  Ken  tacky,  that  has  been  alluded  to  by  Professor  Cox,  in  Xht 
paper  just  read,  as  occurring  with  him  in  Indiana.  On  attempting  to 
synchronize  our  coals  with  those  of  Dr.  Owen's  published  section,  I  veiy 
soon  found  that  it  could  not  be  done,  and  that  if  the  Kentucky  section  wis 
correct,  no  parallelism  could  be  drawn  between  them.  From  ftirther  ex- 
aminations I  became  satisfied  that  the  Kentucky  section  was  erroneous* 
and  that  by  giving  distinct  names  to  different  outcrops  of  the  same  !4iiid- 
stone.  In  Its  outcrops  at  different  localities,  they  had  duplicated  Uie  nam- 
ber  of  their  workable  coals,  and  also  the  thickness  of  the  coal  strata. 
This  was  shown  In  the  first  chapter  of  the  third  volume  of  the  Report  od 
the  Geological  Survey  of  Illinois,  published  in  1866,  where,  by  placing 
these  two  sandstones  on  the  same  geological  level,  it  was  found  that  the 
strata  underlying  them  formed  sections,  as  nearly  identical  as  they  coald 
be  made  anywhere  In  the  coal  series,  at  points  twenty  miles  asunder.  By 
reducing  their  section  in  this  way,  we  find  there  a  general  correspondence 
between  the  strata  in  Illinois  and  Kentucky,  as  nearly  complete,  perhaps, 
as  could  be  expected  In  opposite  portions  of  the  same  coal-field.  The 
coal-seams  of  Western  and  Northern  Illinois  are  usually  continuous  over 
large  areas,  as  much  so  Indeed  as  the  limestones,  shales,  and  sandstones, 
with  which  they  are  associated. 

Professor  Swallow  remarked  that  he  had  greatly  enjoyed  the  examina- 
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tion  of  the  Indiana  '*  Block  Coals."  He  believed  they  would  become 
sources  of  vast  wealth.  But  his  friend  Prof.  Cox  must  not  be  sure  other 
states  would  not  fhrnlsh  the  same  quality  of  coal. 

He  had  for  many  years  burned  a  coal  which  is  so  much  like  Indiana 
Block  Coal,  that  Prof.  Cox  himself  could  not  distinguish  them. 

But  no  opportunity  had  been  offered  for  publishing  the  results  of  the 
Missouri  Survey. 

Numeric  Relations   of  the  Vertebrate   System. — By  Dr.  T. 

C.    HiLGARD. 

There  are  j&ve  (not  four  only)  complete  neural  rib  arches  to  the 
cranium  of  all  vertebrate  animals,  to  wit:  (1)  The  condylar  or 
sensitive  belt  with  the  condyle  plates  for  side  ribs  and  the  lower 
arch  of  the  transversely  bipartite  occiput  for  its  vault  piece ;  (2) 
the  petrosal  or  acoustic,  containing  the  auditory  nerves  in  its  side 
beams  (easily  detected  by^  removing  the  ear  drum  of  Felines, 
etc.),  and  overarched  by  the  anterior  belt  of  the  occipital  squama ; 
(3)  the  parietal  belt  originally  containing  the  true  gustative  nerve 
of  fixed  tastes  (sour,  sweet,  salt  and  bitter,  the  glosso-pha- 
ryngeal),  in  an  incision ;  from  which  it  is,  however,  soon  crowded 
out  by  the  internal  carotid  artery  and  the  overlapping  "  acoustic 
rib  blade."  The  next  (4)  is  the  optic  or  frontal,  visibly  succeeded, 
in  fishes,  by  (5)  the  ethmoidal  or  olfactory  vertebra.  The  rest  of 
the  cranium  is  formed  by  its  "extremities"  or  prehensile  appen- 
dages. 

The  same  numeric  law  which  pervades  the  entire  vegetable  king- 
dom reoccurs  in  the  human  fabric  in  a  very  marked  manner. 

The  number  of  "  radiating  elements"  in  a  coil  or  whorl,  or  of 
whorls  in  a  cycle,  or  in  cycles  generally  speaking,  as  in  pine  cones 
and  flower  buds,  etc.,  are  the  following : 

1,  2,  3,  5,  8,  13,  21,  34,  55,  89,  144,  etc.,  progressing  by  the 
summation  of  the  last  two  numbers. 

The  bands  or  parallel  coils  of  flowers  or  scales  in  pine  cones, 
sunflower  discs,  etc.,  embody  these  numbers  successively,  as  they 
grow  steeper  and  steeper,  alternately  on  the  right  and  left.  The 
vertical  bands,  or  columns,  give  the  number  of  parts  of  the  cycles 
involved. 

The  explanation  heretofore  given  by  me  is  this,  that  one  element 
generates  the  other. 

The  elements  are  radial ;  they  are  bilateral  rays,  with  a  rift,  so 
to  speak,  on  the  opposite  side.   It  is  there,  where,  in  a  like  manner 
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as  the  seed-leaves  of  flowering  plants  produce  prolific  "  ovnles,'* 
new  radial  organs  are  developed  from  the  preceding  ones — later- 
allj'  at  alternate  heights  and  toward  the  wider  spaces. 

This  process,  referred  to  the  radial  organs  of  plants  in  an  early 
stage,  will  yield : 

1 .  The  numbers  of  parts  in  question,  successively. 

2.  The  peculiar  law  of  interpolations  or  of  *' divergence,"  \iz.: 
by  a  number  of  interstices  represented  by  the  second  preceding 
one  of  each  cyclar  number. 

3.  It  will  conclude  the  cycles,  if  it  be  supposed  that  the  activily 
of  each  junior  member  depends  on  that  of  its  progenital  one ;  as 
in  all  cases  of  simple  branch  developments. 

These  numbers  occur  in  like  manner  in  the  human  frame,  as 
follows : 

Inclusive  of  the  terminal  (ossified  or  gristlj'')  coccygeal  clement, 
we  have  exactly  thirty-four  spinal  vertebrae. 

Classifying  nerves  by  their  tvork,  or  "function,"  we  find  — 

3  pairs  of  cervical  nerves  (neck). 

5  pairs  of  bracchial  nerves  (arms). 

8  pairs  of  pedal  nerves,  composed  of  3  crural  (lumbar)  and  5 
ischiadic  (sacral)  ones. 
13  pairs  of  nerves  to  the  rump. 

5  specific  ones  of  the  cranium. 

34  in  all ;  whereas  the  number  of  the  spinal  vertebrae,  which  in- 
close the  spinal  cord  is  exactly  21. 

There  are  five  pairs  of  "  extremities,"  organized  after  a  com- 
mon plan:  (1)  the  lower,  (2)  the  upper,  (3)  the  temporal,  (bear- 
ing the  lower  jaw  for  a  "  member,")  (4)  the  palate-facial,  with  the 
upper  jaw  for  its  "member,"  (5)  the  opercular  or  hyo-tympanic 
one,  foiming  the  gill-lid  in  fishes  or  the  tympanic  ossicles  in  man : 
and  the  digital  extremity  of  which  is  gradually  converted  into  the 
(hand-like)  crimped  (external  and  internal)  cartilages  of  the  ear. 

The  five  pair  of  hoemal  arches  of  the  cranium,  t.  e.,  the  gill 
arches  of  fishes,  are  gradually  transformed  into  the  gristles  of  the 
gullet,  etc. 

The  main  variation  consists  in  the  varying,  but  "cyclar"  num- 
ber of  ''rays," — fingers,  etc. ;  the  varying  cyclar  number  of  their 
joints  (1,  2,  5,  8,  13  respectively,  in  a  dolphin,  with  five  carpals, 
instead  of  eight,  as  in  man)  and  the  varying  cyclar  number  of 
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"loose"  ossicles,  such  as  carpals,  tarsals,  teeth,  etc.  The  num- 
ber of  spinal  vertebrflB,  is  also  variable,  but  not  that  of  the  cranial 
ones. 

The  vertebral  blocks,  as  well  as  the  ribs,  are  the  product  of  the 
primitive  axial  series  of  (intervertebral)  discs,  which,  when  com- 
pletely arrayed,  each  bear  five  branches,  viz. :  two  pair  of  hsemal 
arches,  two  pair  of  neural  arches,  and  a  fascicle  of  parallel  elects, 
so  to  speak,  which  being  cemented  together,  both  in  the  front  and 
rear,  b}''  the  superficial  ossification  of  the  discs  at  either  end  are 
fused  into  the  block  pieces,  as  found,  e.  g.,  in  the  young  hog ;  the 
cementing  slab  covering  the  big  neural  rib  head  likewise,  and 
not  only  the  pentagonal  prismatic  block.  The  first  disciform 
ossification  we  find  in  the  corals,  forming  cribrose  ethmoidal  discs, 
such  as  the  closely  set  "  sigillate  impressions"  of  the  Astraea,  and 
afterwards  left  behind  as  the  coccyx,  e.  g.,  of  Cyathophyllum. 

On  the  Earthquake  of  October,  1870.  —  By  Col.   Charles 
Whittlesey. 

The  writer  confined  his  attention  to  what  he  pronounced  the 
only  remarkable  feature  of  the  earthquake,  which  was  its  occur- 
rence at  far  distant  points  almost  at  the  same  moment  of  absolute 
time.  Out  of  thirty  odd  observations  made  at  as  many  different 
points  in  the  United  States,  four  were  known  to  be  accurate  to 
within  fifteen  seconds,  so  that  the  total  error  could  not  exceed 
thirty  seconds.  Making  the  necessary  allowance  for  difference 
of  longitude,  it  occurred  at  Cleveland,  Ohio,  at  10  hours  43  min- 
utes 30  seconds ;  at  Albany,  New  York,  10  hours  43  minutes  9 
seconds ;  at  Boston,  Mass.,  at  10  hours  43  minutes  and  25  sec- 
onds ;  and  at  Bangor,  Maine,  at  10  hours  43  minutes  and  19 
seconds.  The  difference,  therefore,  was  only  in  seconds.  The 
ordinary  rate  of  progression  of  earthquakes  is  from  twenty  to 
thirty  miles  an  hour ;  while  this  one,  if  it  progressed  at  all,  must 
have  moved  at  the  rate  of  a  thousand  miles  an  hour.  The  paper 
was  intended  to  raise  the  question :  What  kind  of  an  earthquake 
was  it  ? 

Professor  McChesnky  asked  whether  the  author  of  the  paper  had  given 
any  attention  to  the  subject  in  connection  with  the  repulsion  theories  of 
Dr.  Winslow  of  Boston. 

Colouel  Whittlesey  stated  that  he  had  made  very  little  progress  toward 
a  theoretical  explanation  of  the  phenomenon ;  he  believed,  however,  that 
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the  earthquake  in  the  case  in  question  was  not  progressive  at  all,  but  that 
it  was  produced  by  some  force  within  the  earth,  acting  outward. 

Professor  Andrews  stated  that  he  had  observed  the  earthquake  at  Co- 
lumbus, Ohio,  and  was  struck  by  the  fact  that  the  motion,  instead  of  being 
a  sudden  shock  or  jar,  as  is  commonly  the  case,  was  like  the  gentle  undu- 
lation of  a  boat  in  the  water.  He  thought  if  the  earthquake  had  been  the 
result  of  a  sudden  explosion  directly  beneath,  there  would  have  been  a 
sudden  Jar  instead  of  this  undulatory  motion.  It  might  possibly  be  ac- 
counted for  by  the  fact  that  there  is  a  blanket  of  drift  material  from  eighty 
to  one  hundred  feet  in  thickness  underlying  Columbus,  which  might  serve 
to  break  the  force  of  the  concussion. 

Professor  Winchell  thought  the  suggestion  of  Professor  Andrews 
would  be  applicable  to  the  phenomena  in  connection  with  this  earthquake, 
if  those  phenomena  had  not  had  an  existence  over  so  wide  an  area.  It 
seemed  incredible  that  anything  like  an  earthquake  wave  should  have 
been  transmitted  fh)m  any  superficial  location  along  the  earth's  sur&ce 
with  anything  like  the  rapidity  that  was  indicated. 

There  must  have  been  a  deep-seated  force  exerted,  the  results  of  which 
reached  the  surface  at  remote  points  nearly  at  the  same  time.  It  would 
seem  to  indicate  that  the  seat  of  earthquake  activities  is  at  some  point 
within  the  earth,  far  removed  from  its  surface.  He  thought  evidence 
might  possibly  be  found  in  this  phenomenon,  tending  to  corroborate  the 
theory  of  some  geologists  in  reference  to  the  fluid  condition  of  the  earth*s 
interior,  and  the  comparative  thinness  of  the  solid  crust  upon  which  the 
mountains  have  been  reared. 


On  the  Extinct  Tortoises  of  the  Cretaceous  op  New  Jersey. 
By  Professor  E.  D.  Cope. 

His  object  was  to  explain  two  cases  of  "  geoeralized  groops," 
such  as  are  not  common,  comparatively  speaking,  and  are  of  mach 
importance  in  the  history  of  life.  Generalized  or  synthetic  groups 
of  naturalists  were  explained  to  be  those  which  combined  the 
characters  of  others.  They  were  generally  found  in  earlier  geo- 
logic time,  while  the  more  widely  differing  groups  occurred  later 
in  time.  The  cases  w^ere  as  follows.  It  was  explained  that  the 
existing  division  of  the  marine  turtles  (CIieloniidcB)  possess  ster- 
nal bones  united  by  but  few  sutures,  or  with  wide  intervals; 
straight  humerus  and  femur,  and  flat  limbs,  with  truncate  finger- 
bones  incapable  of  flexion.  It  was  shown  that  the  esdsting 
snapping  tortoises  possess  a  narrow  cross-shaped  sternum  with 
the  bones  everywhere  united  to  each  other,  the  femur  and  humems 
curved,  and  the  toes  with  hinge-jointed  phalanges  capable  of  much 
flexion.    It  was  then  pointed  out  that  in  the  New  Jersey  Green 
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sand  a  type  of  turtles  is  found,  embracing  several  genera  and  spe- 
cies, in  which  the  sternum  has  the  elements  generally  united  by 
sutures,  except  two  central  fontanelles,  being  thus  intermediate 
between  that  of  the  Cheloniidce  and  that  of  the  Chelydras  (snap- 
pers) ;  that  the  fetnur  and  humerus  are  curved,  as  in  the  snappers, 
but  the  limbs  are  oar-like  bodies  with  truncate  phalanges,  as  in 
the  sea-turtles.     This  family  he  called  the  Propleuridce, 

The  second  case  was  presented  by  tortoises  of  a  character  like 
those  now  inhabiting  fresh  waters.  The  Emydidce^  or  common 
river  tortoises  of  the  northern  hemisphere,  were  shown  to  possess 
ten  homy  shields  on  the  plastron  (or  lower  shell),  had  a  pelvis 
freely  suspended  from  the  carapace  (upper  shell),  and  a  series  of 
cervical  vertebrae  which  can  be  curved  in  an  S,  and  the  head  there- 
by drawn  into  the  shell  in  a  vertical  plane.  The  southern  hemi- 
sphere division  of  the  Pleurodira,  possesses  eleven  scuta  of  the 
plastron,  a  pelvis,  of  which  the  pubis  and  ischium  unite  by 
sutures  with  two  corresponding  elevations  of  the  plastron,  and  a 
neck  which  can  not  be  sigmoidally  flexed,  but  is  thrown  round 
to  one  side,  like  that  of  a  bird,  when  it  is  necessary  to  conceal  the 
head. 

It  was  shown  that  in  the  Cretaceous  of  New  Jersey  there  existed 
a  family  (the  Adocidoe)  which  combined  the  features  of  these 
groups.  It  had  eleven  scuta  of  the  plastron  (the  extra  one  being 
large  and  anterior),  but  the  lower  bones  of  the  pelvis  were  not 
coossificd  with  the  plastron,  though  the  latter  rose  in  two  corres- 
ponding elevations.  The  latter  were  evidently  rudiments  of  the 
articulating  knobs  of  the  Pleurodira. 

Professor  Cope  stated,  moreover,  that  the  Adocidoe  possessed  a 
row  of  scuta  across  "  the  bridge,"  within  the  marginal  row,  such 
as  existed  in  modem  times  in  the  sea-turtle,  and  in  the  Mississippi 
snapper,  thus  adding  very  much  to  the  generalized  character  of 
the  Adocidce. 

Turning  to  the  tortoises  of  the  Eocene  beds  of  Fort  Bridget, 
Wyoming,  he  showed  that  these  were  true  Emydidce,  but  that 
many  of  them  retained  the  inter-marginal  series  of  scutes,  above- 
mentioned  {BaptemySy  etc.),  so  far  resembling  the  Adocidce. 
Among  existing  tjrpical  Emydidce^  but  one  genus  presents  the 
character,  viz.,  the  Dermatemys  of  Mexico. 

The  value  of  these  generalized  groups  was  pointed  out  as  con- 
sisting in  their  correction  of  our  views  derived  from  the  great 
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constancy  of  specific  characters.  These,  he  showed,  remained 
unaltered  throughout  great  extents  of  time  and  space,  and  oUier 
slight  structural  characters  endured  through  many  geologic  ages. 
Hence  the  value  of  cases  where  the  association  of  characters  is 
evidently  in  a  transitional  condition. 

The  Embryology  op  Chrysopa,  and  rrs  bearings  on  the  Class- 
ification OF  THE  Neuroptera. — ^By  A.  S.  Packard,  jr.,  M.D. 

In  a  paper  presented  at  the  Burlington  meeting  of  the  Associ- 
ation in  1867,  I  gave  a  brief  sketch  of  the  embryology  of  Diplax, 
especially  in  the  later  stages.  Those  observations,  with  the  far 
more  carefully  elaborated  studies  of  Brandt  *  on  Calopt-eryx,  an- 
other member  of  the  family  Libellulidte,  have  made  us  acquainted 
with  the  embryology  of  the  type  of  one  important  division  of  Neu- 
roptera, and  now  I  have  to  offer  a  partial  history  of  Chrysopa,  the 
representative  of  another  important  division  of  the  group.  I 
did  not  observe  the  formation  of  the  blastoderm,  but  the  blasto- 
dermic skin  (^'amnion")  of  Chrysopa,  is  of  the  same  stracture  as 
in  Calopteryx.  At  the  posterior  end  of  the  egg  the  round  nucle- 
ated cells  are  crowded  together  in  the  same  way  as  in  Calopteryx. 
The  primitive  band  is  of  the  same  general  form,  and  floats  in  the 
yolk  as  in  Calopteryx,  but  more  as  in  Aspidiotus,  though  it  rests 
more  on  the  outside  of  the  yolk  than  in  those  genera,  and  the  end 
of  the  abdomen  rests  on  the  outside  of  the  yolk,  rather  than 
rolled  in  within  the  yolk ;  but  that  the  germ  is  an  endoblast  (so  far 
as  that  condition  has  any  special  significance)  is  shown  by  the 
fact  that  the  ventral  side  of  the  primitive  band  points  inwards 
towards  the  centre  of  the  yolk,  as  in  the  Libellulidse,  the  Hem- 
iptera,  and  some  Coleoptera  (Telephorus  and  Donacia)  in  contra- 
distinction to  the  Phryganeidse  and  the  Podurse  (Isotoma)  in  which 
the  germ  or  primitive  band  floats  entirely  on  the  outside  of  the 
yolk.  After  the  procephalic  lobes  and  rudiments  of  the  appen- 
dages of  the  head  and  thorax  have  begun  to  develop,  a  seccHid 
moult  (\asceral  layer)  of  the  blastoderm  is  made,  which  envelops 
the  head  and  under  side  of  the  body  much  as  in  the  Libellulidft 
and  Hemiptera.  At  this  time  the  embryo  is  much  like  that  of  the 
last  named  insects.     The  germ  does  not  revolve  in  the  egg,  as 

*  Beitriige  znr  Eiitwicklangsgeschichte  der  Libelluliden  und  Hemipteren.   8t.  Peter?- 
barg.    1869. 
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in  the  Libellulidse,  but  the  head  remains  throughout  embr3'onic  life 
next  the  micropyle.  At  the  next  stage  observed,  the  appendages 
of  the  limbs  had  appeared,  the  embryo  being  situated  on  the  out- 
side of  the  yolk,  the  end  of  the  abdomen  curved  around  on  the 
opposite  side  of  the  yolk.  At  this  time  the  inner  or  "  visceral 
layer,"  forming  a  second  moult  of  the  blastoderm,  envelops  the 
germ,  much  as  in  the  Libellulidse,  and  Ilemiptera,  and  Coleoptera 
(Donacia).  It  is  evident  that  this  fcUtenblcUt  of  Weismann  (or 
visceral  layer  of  Brandt)  is  shed  at  a  later  stage  than  the  "amni- 
on" proper.  This  stage  corresponds  with  that  of  Calopteiyx 
figured  by  Brandt  (PI.  1.  fig.  11).  At  this  time  the  germ  of 
Diplax  and  Calopteryx  (Libellulidae)  floats  within  the  yolk,  but 
this  difference  I  would  regard  as  having  no  special  importance,  as 
in  the  Hemiptera  the  germ  at  the  same  stage  of  development  rests 
on  the  outside  of  the  yolk  in  Corixa,  while  in  the  Pediculina, 
according  to  Melnikow's  researches,  the  germ  floats  within  the 
yolk,  and  we  shall  see  farther  on  that  in  the  Curculionidse  (Attela- 
bus)  the  germ  rests  on  the  outside  of  the  yolk  (ectoblast),  while 
that  of  Telephorus  is  a  decided  endoblast,  t.  e.,  floats  in  the  inte- 
rior of  the  yolk.  After  this  period,  the  embryo  of  Chrysopa 
exactly  corresponds  to  that  of  all  the  Libellulidae  whose  develop- 
ment is  known  (Agrion,  Calopteryx,  Perithemis,  and  Diplax.) 

The  embryogeny  of  Chrysopa  is  identical,  then,  with  that  of  the 
Liibellulidae.  What  becomes,  therefore,  of  the  distinction  between 
the  "  Pseudoneuroptera"  and  "true"  Neuroptera,  insisted  on  by 
some  of  the  leading  entomologists,  since  Erichson's  day  ?  Never 
believing  that  the  differences  were  great  enough  to  separate  the 
Linnsean  Neuroptera  into  two  independent  orders  or  suborders 
(whichever  we  may  choose  to  call  them),  I  now  ask  if  embryology 
does  not  give  independent  testimony  as  to  the  close  alliance  at 
least  of  the  LibellulidaB  and  Hemerobid«e,  even  if  we  go  no  farther? 

The  only  Coleoptera  with  whose  development  we  are  acquainted 
is  Donacia,  worked  out  more  carefully  by  Melnikow  than  any  one 
else.  During  this  summer  I  have  studied  Telephorus  fraxini  and 
Attddbus  rhois  in  nearly  all  their  embryonic  stages.  They  are 
developed  in  the  same  manner  as  in  Donacia.  There  is  a  parietal 
(**amnion")  and  a  visceral  membrane  in  Attelabus ;  (it  was  not 
observed  in  Telephorus,  though  it  doubtless  exists) ,  as  in  Donacia.. 
In  Attelabus,  however,  the  primitive  band  rests  on  the  outside  of 
the  yolk,  while  in  Telephorus  it  floats  in  the  3'olk,  and  forms  a 
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sigmoid  band,  extending  back  to  the  posterior  pole  of  the  egg. 
But  after  the  rudiments  of  the  limbs  appear,  the  embryology  of 
both  genera  accords  with  that  of  Donacia.  I  have  found  that 
the  embryology  of  OaMrophysa  cceruleipennis  in  its  later  stages 
also  agrees  with  that  of  Donacia,  (both  being  Chrysomelids.)  A 
study  of  the  development  of  Nematus  ventncoauSj  shows  us  that 
its  embryology  accords  with  that  of  Apis  mdUJka.  The  forma- 
tion of  the  blastoderm  is  as  described  by  Biitschli  in  Apis,*  and 
quite  unlike  that  of  the  Formicidse  as  studied  by  Ganin.  It  also 
agrees  with  that  of  the  Diptera  in  most  particulars. 

There  is  indeed  a  remarkable  uniformity  in  the  mode  of  devel- 
opment of  the  Hexapoda,  as  much  so  perhaps  as  in  the  Crustacea 
(Malacostraca),  and  it  is  difficult  to  determine  what  embryologi- 
cal  characters  may  be  set  down  as  distinguishing  even  the  different 
suborders.  These  characters,  whatever  they  may  be,  do  not  prob- 
ably reside  in  the  embryonal  membranes,  or  in  the  relation  of  the 
primitive  band  to  the  yolk.  Perhaps  they  will  be  found  in  the  form 
of  the  advanced  embryos.  For  example,  we  now  know  that  the 
embryos  of  the  Isopod  Crustacea  only  differ  from  those  of  the 
Amphipods  while  in  the  egg  by  having  the  end  of  the  abdomen 
bent  over  the  back,  while  in  the  latter  (Amphipods)  it  is  curved 
beneath  the  body,  as  pointed  out  by  Fritz  Miiller.  The  spiders 
and  scorpions  also  pass  through  a  similar  course  of  development, 
and  the  Mites  (Acarina)  are  developed  in  a  manner  either  iden- 
tical with  the  spiders  in  some  genera,  or  more  like  the  Hexapods 
in  otliers.  We  know  almost  nothing  of  the  embryology  of  the 
M3rriapods,  but  Newport's  observations  on  Julus  Indicate  that  it 
is  developed  in  an  entirely  different  mode  from  the  Hexapoda  or 
Arachnida,  a  remarkable  feature  being  the  persistence  of  the  larva 
in  its  inner  ( ?)  embryonal  membrane  (falteTiMaM  of  Weissmann) 
for  many  days  after  it  is  hatched. 

There  are,  however,  two  modes  of  development  in  the  Hexapoda^ 
depending  on  the  position  of  the  primitive  band  in  relation  to  the 
yolk.  The  Hymenoptera,  Diptera,  and  certain  Coleoptera  (Cur- 
culionidflB) ,  and  the  Phryganeidae  and  Podurje  (Isotoma)  are  ecto- 
blasts,  t  while  the  Hemiptera  and  certain  Neuroptera  (Libellulidse 

*Dt.  O.  BUtschli.  Zur  Entwicklungsgeschichte  der  Biene;  Siebold  and  KoUi- 
^er'a  Zeitschriit,  1870.    p.  519. 

1 1  omit  any  reference  to  the  Lepidoptera,  which  Dr.  Dohm  regards  as  endoblastd  bnt 
which  I  nm  inclined  IVom  some  eggs  (probably  of  an  Arctian)  I  have  studied  to  regard 
as  developing  like  the  Hymenoptera  and  Diptera. 
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and  Hemerobidae)  are  endoblastSy  to  use  Dr.  Dohrn's  terms.  On 
inquiring  how  far  these  two  modes  correspond  to  the  degree  of 
development  of  the  insect  on  leaving  the  egg,  and  the  degree 
of  metamorphosis  of  the  insect  before  becoming  adult,  it  seems 
that  the  endoblasts  occur  in  those  ametabolous  insects  (Hemiptera 
and  Neiu-optera)  with  flattened,  leptiform  larvse,  and  also  in  those 
Coleoptera  with  similar  larvae,  as  distinguished  from  the  weevils, 
which  have  cruciform  larvae,  t.  e.,  resembling  the  maggots  of  Dip- 
tera  and  Hymenoptera.  The  two  modes  of  development,  then,  do 
not  fully  accord  with  the  two  different  degrees  of  metamorphosis 
of  insects,  but  more  probably  depends  simply  on  the  form  of  the 
larva  when  hatched.  Now  there  are  two  forms  of  insectean  larvae 
which  are  pretty  constant.  One  we  may  call  leptiform^  from  its 
general  resemblance  to  the  larvae  of  the  mites  (Leptus).  The  lar- 
vae of  all  the  Neuroptera,  except  those  of  the  Phryganeidae  and 
Panorpidae  (which  are  cylindrical  and  resemble  caterpillars),  are 
more  or  less  leptiform,  L  e.,  have  a  flattened  or  oval  body,  with 
large  thoracic  legs.  Such  are  the  larvae  of  the  Orthoptera  and 
Hemiptera,  and  the  Coleoptera  (except  the  Curculionidae  ;  possibly 
the  Cerambycidae  and  Buprestidae,  which  approach  the  maggot-like 
form  of  the  larvae  of  weevils).  On  the  other  hand,  taking  the  cater- 
pillar or  bee  larva  with  their  cylindrical  fleshy  bodies,  in  most 
respects  typical  of  the  larval  forms  of  the  Hymenoptera,  Lepidop- 
tera  and  Diptera,  as  the  type  of  the  erv^iform  larva,  we  find  that 
those  insects  with  such  larvae  are  ectoblasts.  (The  Podurae  which, 
as  in  Isotoma,  are  ectoblasts,  and  are  certainly  leptiform  when 
hatched,  form  an  apparent  exception.)  Thus  the  two  modes  of 
development  (ectoblastic  or  endoblastic)  perhaps  simply  depend 
on  the  form  of  the  insect  when  hatched,  and  its  mode  of  life. 

The  leptifoim  larvae  of  insects  may  be  compared  with  the  nau- 
plius  form  of  Crustacea,  and  in  a  much  less  degree  the  cruciform 
to  the  zoea  form.  The  three  higher  suborders  of  insects  may  be 
compared  to  the  Malacostraca  with  their  zoeae  form  larvae,  and  the 
four  lower  suborders  (Coleoptera,  Hemiptera,  Orthoptera  and  Neu- 
roptera) with  the  Entomostraca,  *  in  which  certain  forms,  as  in 
some  Phyllopods,  and  Limulus,  and  the  Trilobites,  are  hatched  in  a 
Bubzoea  condition  (corresponding  to  the  cruciform  larvae  among 
the  Neuroptera  and  Coleoptera) .    The  larvae  of  the  earliest  insects 

*  The  tenns  Malacostraca  and  Entomostraca  are  nsed  for  conyenience,  not  that  they 
Are  entirely  natural  divisions. 
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were  probably  leptiform,  and  the  eniciform  condition  is  conse-  J 

quently  an  acquired  one,  as  suggested  by  Fritz  Miiller.*  His  sug- 
gestion, followed  up  by  Brauer,  that  the  insects  have  descende*l 
fVom  some  zoea  does  not  seem  of  much  value,  as  the  leptifonn 
larva  more  exactly  parallels  the  nauplius  of  the  lowest  £ntom(»- 
traca  (Copepoda).  We  have  already  suggested  that  the  Insects 
and  Crustacea  probably  arose  by  two  distinct  lines  of  develop- 
ment from  the  worms,  rather  than  that  the  Nauplius  gave  rise  to 
the  Insects,  as  Miiller  has  suggested ;  an  important  reason  for  this 
view  being  that  the  three  pairs  of  appendages  of  the  Nauplius  do 
not  homologize  with  the  distinct  cephalic  and  three  thoracic  ap- 
pendages of  the  Leptus. 

The   Organic  Identity  of  the  Albumen  and  Endopleura  of 
ALL  THE  Phanerogams. — By  T.  C.  Hilgard,  M.  D. 

All  seeds  of  the  flowering  plants  (the  net-leaved,  blade-leaved 
and  the  pine  tribes)  are  collectively  described  as  consisting  of  a 
germ  or  "  embryo,"  enclosed  within  two  separate  seed-coats, 

A  great  many  seeds,  like  those  of  the  mustard,  nasturtiom, 
buck-eye,  bladder-nut,  the  ailanthus,  sumach,  china-tree,  orange, 
camellia ;  the  gum-pod  ("  gumbo "),  hibiscus,  the  cocoa-bean, 
almond,  pea  and  rose- tribes,  the  brazil-nut,  walnut,  chestnut; 
the  cockle-bur,  sun-flower  and  melon  all  confoiin  to  this  descrip- 
tion, and  the  natural  tribes  to  which  they  belong  form  a  connected 
region  of  the  flowering  plants  generally  speaking. 

It  is  likewise  understood  that  a  great  many  seeds  have  their 
germ  proper  imbedded  in  a  bulky,  nutritive  lump  called  the  "  (dbu- 
men" ;  which  thus  forms  the  main  bulk  of  the  seed,  e.  g.  of  th^ 
ivory-nut,  the  date-kernel,  the  cocoa-nut,  the  pepper,  paw-paw 
and  nutmeg,  and  all  the  grains  no  less  than  the  well  known 
coffee-bean.  In  water,  the  latter  will  swell  and  protrude  its  stub- 
ble-like embryo  out  of  one  end  of  its  horny,  enveloping  mass,  or 
"  albumen" 

It  has,  however,  hitherto  remained  an  unnoticed  fact  that  all 
seeds  which  have  tioo  so-called  seed-coats,  are  all  alike  destitute  of 

*  **  It  is  my  opinion  that  the  *  incomplete  metamorphosis '  of  the  Orthoptera  is  the 
primitive  one,  inherited  ft'om  the  original  parents  of  all  insects,  and  the  ^complete 
metamorphosis '  of  the  Coleoptera,  Diptera,  etc.,  a  subsequently  acquired  one.**— /5r 
Darwin,    Eug.  Trans,    p.  121. 
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an  "  albumen;^*  and  that  all  oQeds  provided  with  an  albumen,  have 
only  one  solitary  seed-coat^  aside  from  the  albumen  itself.  * 

In  many  other  seeds,  as  in  those  of  the  Osage  orange  (Maclura) 
and  several  Cactacese,  etc.,  the  albumen  is  thinned  out,  in  some 
places,  into  a  so-called  "  endopleura"  or  interior  seed-coat,  while 
in  other  parts  of  the  seed  the  sheet  of  this  self-same  "  internal 
seed-coat  *'  thickens  up  into  a  bulky  albumen,  conformably  to  the 
configuration  of  the  germ  it  encloses  and  of  the  testa  which  con- 
tains both. 

An  inspection  of  the  immature  seed  of  all  the  so-called  ea-albumin- 
ous  forms,  i.e,  those  which,  like  the  pea-nut,  peach,  and  almond,  are 
destitute  of  an  albumen,  discloses  the  fact,  that  in  this  juvenile 
condition,  all  these  seeds,  have,  like  all  the  rest  (viz.  the  "  albumi- 
nous seeds")  a  large  succulent  albumen-zone^  wherein  the  germ 
("embryo  sac"  etc.)  is  developed,  at  the  expense  of  the  former. 
During  the  process  of  ripening,  in  all  the  nutty,  or  "  eoj-albumi- 
nous  "  seeds,  the  primitive  albumen  becomes  gradually  exhatisted^ 
leaving  its  entire  cell-tissue  compressed  and  empty  behind,  as  the 
delicate  endopleura  or  internal  seed-coat.  In  all  the  other  seeds, 
on  the  contrary,  this  succulent  albumen-zone  remains  the  store- 
house for  the  germinating  seed  to  draw  its  substance  from.  In 
the  honey-locust  and  the  allied  coflTee-nut  tree  (Gymnocladus)  in 
germination,  the  flinty  albumen  dissolves  into  a  sort  of  gum,  like 
gum  arable. 

In  point  of  fact,  the  "  endopleura"  and  the  "  albumen"  are  one 
identical  organ. 

This  evident  identity  of  the  original  albumen  and  subsequent 
second  seed-coat,  settles  at  once  the  old  and  perplexed  question 
about  the  erroneously  supposed  ^^  gymnospermism"  whether  of  La- 
biataB,  Coniferfle  and  their  allies,  the  Taxinese,  Gnetaceffi,  *  Casu- 
arime  and  Cycadeae. 

Since  we  now  know,  what  parts  all  seeds  consist  of  these  tribes 
are  by  no  means  to  be  considered  as  "  abnormally "  or  even 
"monstrously"  organized  (as  a  prevalent  theory  still  holds)  but 
that  e.  g.  all  the  edible  pine-^uts  contain,  each,  a  complete  seed ; 
which  loosely  adheres  to  the  capsule  (like  the  mature  cocoa-nut 


*  The  testa,  or  exterior  seed-coat,  ft^quently  exhibits  a  diversified  stnictare  of  exter- 
nal and  internal  sarfaces.  In  the  seed  of  the  magnolia,  that  of  the  grape,  etc,  the  ex- 
terior surface  of  the  otherwise  bony  seed-coat,  ^vhich  encloses  the  albumen,  is  fleshy ; 
as  is  the  entire  testa  of  the  blue  cohosh  (Caulophyllum.) 
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kernel)  and  is  encased  within  a  one-seeded  pistil,  as  is  the  case 
e,  g.  with  all  grasses,  grains  and  the  knot-weeds ;  their  true  ovules 
being  mostly  sessile  (as  in  the  entire  orders  of  Polygonacea 
and  N^'-ctaginaceae,  with  only  few  exceptions)  and  considerably  co- 
herent with  the  true  pistil  (or  stigmatiferous  "utricle").  In  the 
above-mentioned  coniferous  tribes,  these  one-seeded  pistils  are 
provided  with  a  pervious,  "open"  stigma ;  a  case  correspondin^j 
represented  in  the  duck-weeds  (Lemnacess)  which  however  have 
their  seeds  borne  upon  vl  funiculus. 

The  seed  itself,  of  Coni  ferae,  is  a  complete  one,  consisting  (1) 
of  a  germ ;  (2)  an  (oily)  albumen  and  (3)  one  thin,  brown,  mem- 
branaceous seed-coat  (the  testa)  ^  readily  separating  from  the  utri- 
cle or  nut-shell  which  surrounds  it,  as  in  the  well-known  cases  of 
the  pine-nuts  of  California,  Italy  and  that  of  Switzerland  {Pinus 
lembra). 

Thus,  it  is  clear  that  the  ^me-scales  are  only  a  woody  cup  or 
cobj  of  indurated  "  saucers  "  or  involucres  (as  with  acorns)  that 
arise  in  the  axils  of  delicate  and  sometimes  colored  bracts.  Sim- 
ilar  involucral  cups  we  find  in  the  harsh  cones  of  the  alder,  and  Id 
the  sterile  aments  of  the  wild  hemp  tribe. 

The  wing-like  appendages  of  the  pine-nuts  represent  so  manj 
palece  or  floral  chaff  (like  that  of  grains  and  bulrushes,  etc). 

In  the  remarkable  case  of  Welwitschia,  the  "kettle-dnun  pine" 
of  western  tropical  Africa,  no  such  indurated  scales,  but  only  the 
purpureous  bracts,  as  are  those  of  flowering  larch-trees,  are  devel- 
oped. The  true  perianth — judging  by  Dr.  J.  D.  Hooker's  plate 
viii — being  here  a  delicate,  foliaceous  two-winged  one,  epigy- 
nously  concrete  with  ttfe  nut,  as  is  the  chaff  of  pines  and  two-seeded 
capsules  of  Araucarise.  Nevertheless,  the  same  identical  organ 
is  erroneously  styled  "a  pericarp"  on  the  preceding  plates,  by  a 
lapsus  calami  of  the  same  author,  on  the  uncritical  bias  of  so-called 
"  gymnospennism."  *  The  so-called  gymnosperms  have  dosed 
pistils  I 

It  is  thus  clear,  that  there  is  no  "  break*'  in  the  vegetable  king- 
dom :  all  forms  uniting  into  a  complete,  connected  and  harmonious 

*  The  untenable  theory,  here  referred  to,  considers  the  -pine-scale  as  a  *'  pistU  ;**  des- 
titute* however,  of  any  of  the  distinctive  attributes  of  a  pistil,  being  without  a  suture, 
without  a  stigma,  and  without  any  A-uctification  through  its  instrunientality. 

The  true  (one-seeded,  pluri-ovulate)  pistil,  or  "  utricle,"  waa  wrongly  regarded  as 
an  (abnoimaUy  **  naked^ )  " ovule  ";  with  an  abnormaUy  rostrate  '*  exostome,"  riz :  the 
(open)  stigma  I    Next  follows  (after  this  pseudo  "  testa")  the  true  seed-coat  under  the 
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system  of  mutual  typical  affinities  or  correlations,  to  be  discussed 
in  detail  in  a  subsequent  paper. 


Inequilateral  Leaves. — By  Professor  W.  J.  Beal. 

The  leaves  of  most  plants,  sucb  as  those  of  the  white  oak,  sugar 
maple,  and  tulip  tree  are  equilateral,  i.  e.,  the  right  and  left  sides 
are  of  the  same  size  and  match  each  other,  as  the  two  sides  of  the 

Fig.  100. 


.Compound  leaf.    After  Spencer. 

nose  and  chin,  or  the  right  hand  and  foot  match  the  left.     Some 
simple  leaves  and  many  leaflets  of  compound  leaves  show  a  marked 

denomination  of  an  "endopleura'',— and  an  ^^ albumen*^  besideSf  which  contains  the 
embryo. 

The  true  solitary  seed-coat  adhering  to  the  pistil,  the  shrunken  albumen  will  often  be 
found  lying  loose  inside. 

The  contended  ft'uit  of  the  well-known  yew-tree  contains  (1)  an  embryo,  Imbedded 
within  (2)  an  albumen,  which  is  surrounded  (3)  by  a  tawny  seed-coat.  The  latter  loosely 
adheres  to  a  thickish  capsule,  which  Is  itself  covered  by  a  thick^  calycine  layer  I  —  in  the 
exact  likeness  of  an  acorn,  a  hazelnut,  or  the  nut  of  the  sweet  gale  (Myrioa;  the  wax- 
myrtle  or  bayberry)  which  indeed  seems  to  reproduce  the  true  (epigynaus)  structure  of 
the  former  on  a  reduced  scale ;  as  the  (Composite)  Polymnia  UvedaUa  or  "  nutted  leaf- 
cap.** 

The  cup  of  the  yew-tree  thus  remains  to  be  properly  interpreted  aa  a  fleshy  cup 
parUy  of  dry  scales,  like  those  of  the  ncom  and  wax-myrtle  on  the  one,  and  the  succu- 
lent Euphorbia-involucres  on  the  other  hand. 
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want  of  symmetry  in  their  lobes.  The  Begonia  is  often  cited  as  an 
example.  The  hickory,  bean  and  poison  ivy,  may  illustrate  the 
same  thing  in  compound  leaves.  In  figure  100,  "The  homologous 
parts  a,  b,  c,  d,  while  they  are  unlike  one  another,  are,  in  their  main 
proportions,  severally  like  the  parts  with  which  they  are  paired. 
And  here  let  us  not  overlook  a  characteristic  which  is  less  conspicu- 
ous but  not  less  significant.  Each  of  the  lateral  wings  has  winglets 
that  are  larger  on  the  one  side  than  on  the  other ;  and  in  each  case 
the  two  sides  are  dissimilarly  conditioned.  Even  in  the  several 
components  of  each  wing  may  be  traced  alike  dfvergence  from 
symmetry,  along  with  a  like  inequality  in  the  relations  to  the  rest ; 
the  proximal  half  of  each  leaflet  is  habitually  larger  than  the  dis- 
tal half."    (Herbert  Spencer,  Principles  of  Biology,  fig,  65,  p.  31.) 

A.  P.  De  CandoUe  sa^'-s,  "  This  inequality  generally  exists  onlj 
in  alternate  leaves,  and  I  cannot  find  in  my  memoranda  any  ex- 
ample of  an  inequilateral  opposite  leaf.  This  fact  tends  to  proTe, 
that  this  inequality  ought  to  be  referred  to  the  position  of  the  leaf 
upon  the  plant  favoring  the  development  of  one  of  its  sides  more 
than  the  other ;  and  in  this  case,  it  is  always  the  lower  one  which 
is  developed  most.  This  law  is  still  more  evident  in  the  leaflets  of 
pinnate  leaves  ....  the  side  most  developed  is  always  the  lower, 
the  upper  being  narrower  and  less  prolonged.  The  same  observa- 
tion may  be  made  upon  the  stipules,  which  are  very  frequently  irr^- 
ular.  In  opposite  leaves,  there  has  been  presented  a  curious  exam- 
ple of  inequality  in  Euellia  anisopkylla;  —  one  of  two  opposite 
leaves  is  very  small  and  narrow,  and,  as  it  were,  abortive  in  com- 
pai'ison  with  the  other ;  but  symmetry  is  also  met  with  in  this  irreg- 
ularity, for  on  comparing  the  successive  pairs,  the  small  leaf  is 
found  alternately  on  both  sides.  Stipules  [sometimes]  present 
analogous  phenomena.'' 

Dr.  Wilder  has  shown  that  "  Elm  leaves  have  the  inner  or  up- 
per side  much  larger,"  thus  upsetting  De  CandoUe's  theory  that  the 
inequality  is  due  to  the  position  of  the  leaf  upon  the  stem.  Vari- 
ous other  reasons  have  been  assigned  for  this  inequality,  all  of 
which  seem  to  fail  when  applied  to  numerous  examples  in  their 
various  stages  of  development. 

Schleiden  believes  that  this  want  of  symmetry  is  due  to  unequal 
pressure  in  the  bud.  Spencer  seems  in  doubt  about  the  true 
cause,  for  he  says,  '*  How  far  such  differences  are  due  to  the  po- 
sitions of  the  parts  in  the  bud ;  how  far  the  respective  spaces 
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available  for  the  parts  when  unfolded  affect  them ;  and  how  fai' 
the  parts  are  rendered  unlike  by  unlikenesses  iji  their  relations  to 
light,  it  is  difficult  to  say.  Probably,  these  several  factors  oper- 
ate in  all  varieties  of  proportion."  He  attributes  the  want  of 
symmetry  in  the  leaves  of  the  Lime  tree  or  basswood  to  the  shad- 
ing of  the  smallest  lobes.  That  this  cannot  be  the  case  is  proven 
by  an  examination  of  the  conduplicate  leaves  of  the  basswood  and 
elm  while  in  the  bud.  When  less  than  half  an  inch  in  length, 
the  lobes  are  plainly  unequal.  When  much  less  than  a  fourth  of 
an  inch  long  they  are  nearly  or  quite  equal  lobed.  Since  noticing 
these  facts,  the  writer  was  pleased  to  find  the  same  views  recorded 
by  Dr.  Wilder. 

On  the  basswood,  the  leaves  are  alternate   and  two  ranked, 
having  the  upper  lobe  flillest.    This  is  the  case  even  where  the 

Fig.  101. 


Alternate  two  ranked  leaves  of  Tilia  Americana^  Basswood,  (tiUest  at  the  base 

on  the  Inner  side. 

full  lobe  is  shaded  or  where  the  whole  leaf  is  well  exposed  to  the 
light.  Spencer  gives  an  illustration  showing  the  arrangemennt  of  . 
basswood  leaves,  exposing  nearly  all  their  upper  surface  to  the 
light.  K  he  should  turn  a  young  branch  over,  of  this  or  almost 
any  other  plant,  he  might  be  surprised  to  see  how  soon  the  leaves 
would  turn  back  again,  and  how  nicely  they  would  adapt  them- 
selves to  each  other,  economizing  all  the  available  space.  The 
leaves  of  red  elm  and  the  American  elm  are  sessile,  broad  at  the 
base,  two  ranked  with  the  upper  lobe  fullest.  The  same  is  true  of 
the  blue  beech,  Carpinus  Americana,  though  the  lobes  are  often 
equilateral.  Celtis  occidentalis  has  two  ranked  leaves  with  petioles 
half  an  inch  long.  The  upper  lobes  of  the  leaves  are  very  fiiU 
when  compared  with  those  of  the  elm.     Begonia  leaves  are  two 
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Fig.  102. 


Alternate  two  ranked  leaves  ofllamameH*  Vtri^nica, 
Wltcb  Hazel,  AiUest  at  the  base  on  tbe  lower  side. 


ranked  with  the  upper  lobe  fullest,  no  matter  whether  they  are 
nearly  sessile  or  on  petioles  a  foot  in  length.    The  witch  hazel  has 

two  ranked  leaves  with 
a  broad  base  on  short 
petioles  and  the  lower 
lobe  much  the  fuller. 
The  common  beech, 
hazel,  mulberry,  and 
grape  have  two  ranked, 
equal  lobed  leaves. 

It  is  a  very  common 
thing  to  see  a  want  of 
synnnetry  in  the  lobes 
of  leaflets  of  compound 
leaves.  The  reader 
will  remember  that  De  CandoUe  says,  "  The  upper  edge  of  sodi 
is  always  smallest." 

Of  this  character,  we  find  the  bliick  ash,  the  hop-tree  (Ptdea), 
bean,  hickory,  elder,  blad- 
der-nut (Staphylea) ,  straw- 
berry, poison  ivy,  fragrant 
sumach,  and  Jack  in  the 
pulpit  (wdmcema).  The 
ultimate  divisions  of  the 
decompound  leaves  of  Her- 
cules club  are  fullest  on 
the  lower  side,  while  the 
leaves  of  the  Kentucky  coffee-tree  reverse  the  above  example.  The 
leaflets  of  Ailanthus  are  broad  at  the  base,  and  raised  on  \ery  short 

Fig.  104. 


Fig.  103. 


Two  leaflets  of  FraxinuM  iambueifolia^  Black  Adu 
f\illest  on  the  outer  lob<». 


Two  leaflets  otAUanthiu  glandu!o*tu^  fullest  on  the  Inner  side. 

pedicels.     The  upper  edge  of  their  leaflets  is   much  the  lliller. 
Leaflets  of  the  Southern  prickly  ash  are  fuller  on  the  upper  side. 
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Fig.  106. 


Two  opposite 
leaves  of  Eu' 
phorbia  maC' 
ulata^  Ajllest 
on  tbe  lower 
side. 


while  those  of  the  Northern  prickly  ash,  of  the  same  genus,  are 
usuall}'  fuller  on  the  lower  side.  Rhus  toxicodendron  has  the  lower 
edge  of  the  side  leaflets  fuller ;  Ehus  copalina  has  the  upper  edge 
fuller.  For  some  time,  I  thought  as  De  Candolle  wrote  (though 
I  had  not  then  read  his  book  on  the  subject),  that  the  unequal 
lobed  leaves  were  all  alternate  ;  and  further,  I  thought  they  were 
all  two  ranked  along  the  stem,   and  thus   set  off  against  each 

other,  as  leaflets  in  a  compound  leaf.  I  was  not 
much  surprised,  however,  though  much  interested 
to  find  that  the  opposite  leaves  of  Conius  Florida 
were  fuller  on  the  lower  edge,  as  they  were  all 
turned  horizontally  on  the  side  branches.  On  the 
4th  of  July,  the  two  terminal  leaves  were  about  half 
grown  and  generally  equal  lobed  at  the  base,  though 
not  always  so.  I  find  the  opposite  leaves  of  several 
of  our  Euphorbias,  as  noticed  in  Gray's  manual,  are 
fuller  at  the  lower  edge  as  they  are  turned  down 
horizontally.  In  a  somewhat  similar  manner  are 
the  two  parts  of  the  involucre  of  Carpinus  Americana.  These 
stand  with  the  fuller  edge  away  from  the  axis.  The  two  edges 
of  each  are  unequally  serrate,  more  serrate  on  one  edge  than  on 
the  other,  so  the  involucral  leaves  match  as  well  as  the  coiTespond- 
ing  fingers  on  our  two 
hands.  In  the  green- 
house of  the  Michigan 
State  Agricultural  Col- 
lege, is  a  plant  unknown 
to  me,  presented  by  Dr. 
Gray.  The  leaves  are  on 
petioles  three-fourths 
of  an  inch  in  length ;  they  are  probably  three  ranked  (certainly 
not  two  ranked).  As  the  leaves  droop,  the  upper  lobe  is  much 
fullest  and  the  midrib  considerably  curved  as  in  Begonia. 

So  we  have  unequal  lobed  leaves  on  stems  where  they  are  two, 
three  or  four  ranked.  The  common  sheep  sorrel  often  has  one 
lobe  longer  and  larger  at  the  base,  but  I  am  unable  to  find  any 
rule  with  regard  to  this  fact. 

The  four  o'clock  of  our  gardens  Mirahilis  has  opposite  leaves, 
and  when  of  proper  size,  terminates  each  axis  with  a  flower. 
The  axillary  bud  on  each  side  develops  into  a  branch  terminating 


Fig.  100. 


Involncre  of  Carpinus  Americana,  Blue  Beech,  the  upper 
or  inner  lobe  narrower  which  grew  next  the  axis.^ 
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in  the  same  maaner  by  a  flower.  Thus  we  have  four  leaves  in  two 
pairs  closely  sitting  about  a  flower.  As  thus  arranged  spreading 
each  way  they  are  all  f\iller  at  the  base  on  the  side  next  the  flower, 
where  there  is  least  light  and  least  room.  This  is  contrary  to 
what  we  should  expect  according  to  De  Candolle  and  Spencer. 
An  examination  of  the  plant  for  a  moment  will  make  it  clear. 

Eveiy  botanist  is  familiar  with  the  unsymmetrical  petals  on  the 
sides  of  the  pea  flower,  violet,  lobes  of  mint  blossom,  and  those 
of  other  plants. 

The  strangest  thing  under  toant  of  symmetry  that  I  have  seen 
in  plants,  is  found  in  the  cotyledons  of  our  cultivated  buckwheat. 
While  in  the  seed,  they  are  pressed  together,  and  rolled  up  from 

Fig.  107.  one  edge.     When  the  co- 

tyledons have  acquired 
their  full  growth,  they 
have  petioles  about  half 
an  inch  long ;  each  cotyle- 
don is  ftillest  on  its  left 
side,  so  they  would  not 
match  each  other  without 
turning  one  of  them  over. 
Perhaps  this  is  a  puzzle 
analogous  to  homologizing 
the  hand  and  foot  on  the 
same  side  of  the  bodv. 
All  our  theories  so  far 
read  or  imagined,  such  as  influence  of  heat,  light,  gravitation. 
number  of  ranks  on  the  stem,  length  of  petiole,  pressure,  natural 
selection,  do  not  satisfactorily  explain  all  these  peculiarities. 

So  far,  we  agree  with  Dr.  Wilder,  "  That  such  peculiarities  are 
tnie  and  original  characteristics  of  the  plants,  and  that  they  are 
produced  by  the  so-called  vital  force  acting  in  a  definite  way." 


Cotyledons  of  Fagopf/rum  esntfentum^  Backwheat, 
each  nillest  on  right  lobe. 


On  THE  Oil  Wells  of  Terre  Haute,  Indiana. — By  Dr.  T.  Sterrt 
Hunt. 

In  previous  publications,  T  have  endeavored  to  show  that  the 
source  of  the  petroleum  in  southwestern  Ontario,  and  probably  in 
some  other  localities,  is  to  be  sought  in  the  oleiferous  limestones 
of  the  Corniferous  and  Niagara  formations,  both  of  which  abound 
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in  indigenous  petroleum.  I  have,  moreover,  expressed  the  opinion 
that  the  ovjerlying  sandstones  of  Pennsylvania  are  also  truly  oleif- 
erous.  In  a  paper  read  to  this  Association  last  year,  I  showed 
that  the  Niagara  limestone  at  Chicago  holds  imprisoned  in  its 
pores  an  enormous  quantity  of  oil,  and  remarked  that  the  reser- 
voirs which  supply  the  wells  in  other  districts  are  fissures  along 
anticlinals,  which '  fissures,  though  sometimes  occurring  in  strata 
above  the  oil-bearing  horizon,  in  Ontario  frequently  occur  in  the 
Comiferous  limestone  itself.  Hence  the  view  held  by  some  that 
the  source  of  the  oil  in  that  region  is  to  be  sought  in  the  overlying 
strata,  is  negatived.  In  Ontario,  there  intervenes  between  the 
Corniferous  and  Niagara  formations  the  great  saliferous  series 
knowi^  as  the  Onondaga  or  Salina  formation.  This,  however,  is 
wanting  to  the  westward,  where  the  first  two  formations  come 
together,  and,  according  to  Prof.  Cox,  where  exposed  at  North 
Vernon,  Indiana,  are  both  oleiferous. 

A  well  lately  sunk  at  Terre  Haute,  Indiana,  in  search  of  fresh 
water  has  shown  the  existence  of  a  productive  source  of  oil  in 
that  region.  It  was  carried  nineteen  hundred  feet,  and  yields 
about  two  barrels  of  oil  daily.  A  second  well,  a  quarter  of  a 
mile  east  of  north  from  the  first,  now  gives  a  supply  of  twenty-five 
barrels  of  oil  daily.  After  passing  through  one  hundred  and  fifty 
feet  of  superficial  sand  and  gravel,  the  boring  was  carried  to  a 
depth  of  sixteen  hundred  and  twenty-five  feet,  where  oil  was 
struck.  According  to  Prof.  Cox,  the  strata  passed  through  are  as 
follows  :  Coal  measures,  seven  hundred  feet ;  Carboniferous  lime- 
stones with  underlying  sandstones  and  shales,  seven  hundred  feet ; 
black  pyroschists  regarded  as  the  equivalent  of  the  Genessee 
slates,  fifty  feet.  Beneath,  at  a  depth  of  twenty-five  feet  in  the 
underl34ng  Comiferous  limestone,  the  oil-vein  was  met  with.  The 
oil  in  the  first  well  was  found  at  the  same  horizon.  A  third  well 
about  a  mile  to  the  westward,  was  carried  to  two  thousand  feet, 
but  onty  traces  of  oil  were  found.  This  locality,  on  the  Wabash 
river  is,  according  to  Prof.  Cox,  on  the  line  of  a  gentle  anticlinal 
or  uplift,  which  is  traced  a  long  distance  to  the  west  of  south. 
This  relation  of  productive  oil-wells  to  such  anticlinals  was  pointed 
out  by  Prof.  Andrews  and  by  myself  in  1861. 
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Fig.  108. 


The  Development  of  Ambltstoma  lurida  Sageb. — ^Br  Ds.  P. 
R.  Hoy. 

This,  the  largest  of  the  North  American  salamanders,  affords 
superior  facilities  for  studying  the  habita  and  embryonic  changes 
from  the  egg  to  the  perfected  reptile.  The  adult  female  of  this 
species  is  from  eleven  to  twelve  inches  in  length.  The  male 
is  rather  less.  They  excavate  holes  in  the  ground  in  which  thej 
conceal  their  bodies,  the  head  only  being  visible.     Thus  they 

lie  in  wait  for  stray  slags  and  insects 
on  which  they  subsist.  Late  in  th 
fall  they  stray  about  seeking  a  hiding 
place  in  which  to  hibernate,  at  which 
time  they  frequently  find  their  way 
into  cellars  to  the  great  consterna- 
tion of  the  household. 

Early  in  the  spring  they  repair  to 
neighboring  ponds,  in  which  to  de- 
posit their  eggs,  which  the^^  place  in 
packets  of  from  twenty  to  fifty  on 
blades  of  coarse  grass.  The  eggs 
are  one  half  inch  in  diameter,  the 
albumen  has  considerable  firmness, 
the  yolk  is  one  eighth  of  an  inch  in  diameter,  color,  greenish  olive, 
paler  beneath.  I  will  here  omit  reciting  the  development  of  the 
embryo  previous  to  the  escape  of  the  tadpole  from  the  egg^  as 
there  is  no  essential  difference  between  the  development  within  the 
egg  of  the  salamander  and  that  of  the  fish  which  has  been  so 
repeatedly  studied  with  great  care  and  the  Fig.  ic©. 

results  recorded  with  minute  exactness. 

The  tadpole  of  this  salamander  emerges 
from  the  egg  in  twenty-five  days.  April 
25,  length  one-half  inch,  color  olive,  eye 
spots  visible,  two  short  holders,  gills  rudi- 
mentary. May  5,  tenth  day,  eyes  developed, 
irids  golden,  color  greyish  olive,  with  three 
faint,  transverse  bands  of  a  darker  hue,  gills  plumed,  no  holders, 
fore  legs  starting ;  is  now  active,  and  feeds  voraciously  on  aquatic 
insects.  May  25,  thitty  daj's  from  the  egg,  fore  feet  tridactylons, 
consisting  of  thumb,  forefinger,  which  is  greatly  elongated,  and 


e) 


Kftg  of  Ambti/atoma^  at  13th  day 
l^wer  fli^urc  of  uatiiral  size. 


Tonnjr  ot  AmbfpMtoma,  lOUi  da? 
IVoiii  the  egK*  Lo^^r  tfmft 
of  natural  sise  at  time  of 
escaping  flrom  egg. 
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middle  finger  a  little  longer  tban  the  thumb.  If  there  should  be 
an  arrest  of  development  at  this  stage,  the  track  would  be  bird-like. 
Next,  the  fourth  finger  makes  its  appearance,  and,  on  the  hind 
feet,  the  fifth  comes  still  later.  What  is  especially  interesting  is 
that  when  the  legs  or  feet  have  been  amputated,  which  frequently 
occurs,  the  operation  being  performed  by  those  miniature  fresh 
water  sharks,  the  larvse  of  dragon  flies  and  water  beetles,  the 
development  of  the  toes  is  precisely  in  the  same  order,  first  the 
three  toes,  then  the  fourth,  and  on  the  hind  feet  the  fifth.  The 
gills  are  now  beautifully  plumed  and  when  closed  reach  to  the 
centre  of  the  entire  animal ;  hind  legs  starting.  June  20,  fifty-six 
days,  hind  feet  developed. 

As  the  lungs  increase  the  gills  wither  and  are  gradually  ab- 
sorbed, so  that  by  the  middle  of  August  the  gills  have  all  disap- 
peared. The  time  consumed  in  the  wonderful  process  is  a  little 
over  one  hundred  days. 

Observations  on  the  Systematic  Relations  of  the  Fishes. — By 
Prof.  Edward  D.  Cope. 

i.  preliminary. 

The  system  of  fishes  as  at  present  adopted  in  this  country,  is 
the  result  of  the  labors  of  many  naturalists,  but  chiefly  of  Cuvier, 
Agassiz,  Miiller  and  Gill.  Without  going  into  the  history  of  the 
subject  at  present,  it  will  be  proper  to  point  out  the  principal 
modifications  of  Cuvier's  system,  introduced  by  his  three  succes- 
sors. The  orders  of  Cuvier  were  the  Chondropterygii,  Malacop- 
terygii^  Acanthopterygii^  Pleetognathi  and  Lophobranchii. 

Professor  Agassiz,  under  the  name  of  Placoids^  adopted  the  first 
division;  the  second  he  called  the  Cycloids^  the  third  CtenoidSj 
and  then  created  a  fourth  order  under  the  name  of  Ganoids,  which 
should  embrace*  a  portion  of  Cuvier's  Chondropterygii  (the  stur- 
geons), a  portion  of  the  Malacopterygii  Abdominales  (the  bony 
gars,  etc.),  and  the  two  last  orders  of  Cuvier.  Professor  Miiller 
following,  with  a  still  more  complete  anatomical  investigation, 
especially  into  the  soft  parts,  discerned  three  sub-dosses  in  Cu- 
vier's Chondrostomf,  which  he  named  the  Leptocardii  (lancelet), 
Dermopteri  (lamprey,  etc.),  and  the  Selackii  (sharks,  etc.).  In 
the  then  recently  discovered  Lepidosiren  he  saw  a  fourth  sub-class, 
Dipnoi. 

AMER.  NATURALIST,  VOL.  V.  37 


580  SYSTEMATIC  RELATIONS   OF    FISHES. 

Having  instituted  an  investigation  of  Agassiz'  Ganoids,  in  ui 
able  memoir  he  purged  it  of  the  PlectognaJth  and  LophobranchioU 
divisions,  which  are  obviously  not  related  to  it.  These  with  the 
Malacopterygians  and  Acanthopterygians,  he  erected  into  a  sixth 
sub-class,  the  Teleostei.  This  sub-class  containing  the  greater 
part  of  existing  fishes,  embraced  six  orders,  viz. :  Aoanthopteri 
(Cuvier's  Acanthopter^'gians),  Anacanthini  (new,  for  the  Cod 
family,  etc.)  ;  PharyngognaJthi  (new,  for  fishes  with  connate  infe- 
rior pharyngeal  bones)  ;  Physostomi  (Malacopterygians  of  Cuvier, 
nearly) ;  Plectognathi  and  Lophobranchit  of  Cuvier.  The  great 
number  of  facts  in  the  anatomy  of  fishes  added  by  Miiller,  consti- 
tute him  the  father  of  modem  ichthyology. 

Professor  Gill,  in  1861,  adopted  many  of  the  divisions  of  Miiller, 
and  rejected  some ;  others  were  newly  proposed.  But  four  sub- 
classes were  recognized,  the  Dermopteri^  which  includes  also 
Miiller's  Leptocardil ;  the  Elasmobranchiiy  equivalent  to  Miillef s 
Selachii ;  the  Ganoidii,  including  here  Miiller's  Dipnoi ;  and  the 
Teleostei.  Six  orders  were  attributed  to  the  last  sub-class,  whidi 
were  quite  different  from  those  of  Miiller. 

Subsequent  to  this  publication,  important  contributions  to  the 
system  have  been  made  by  Kner,  Liitken,  Gill,  Huxley,  etc.,irhidi 
will  be  noticed  at  the  proper  time. 

The  writer  having  been  engaged  in  an  examination  of  the  oste- 
ology of  the  bony  fishes,  and  general  anatomical  studies  of  the 
whole,  has  proposed  to  point  out  some  further  modifications  of  the 
received  system,  which  he  believes  will  render  it  a  closer  reflection 
of  nature.  There  are  some  portions  of  the  skeleton  which  hare 
been  to  a  great  extent  overlooked  in  seeking  for  indications  of 
likeness  and  difference  of  types,  and  the  estimation  in  which  many 
known  characters  are  held,  may  be  much  altered  on  the  study  of 
extended  material.  The  skeletons  on  which  the  present  study  is 
made,  are  one  thousand  in  number,  two  hundred  belonging  to  the 
Academy  of  Natural  Sciences  of  Philadelphia,  and  eight  hundred 
to  the  writer,  being  the  collection  made  by  Professor  Joseph  Hyrtl, 
the  distinguished  anatomist  of  Vienna.  This  collection  has  been 
long  known  to  anatomists  in  Europe  as  the  most  beautifully  and 
reliably  prepared  in  existence,  and  as  valuable  as  any  for  study, 
on  account  of  the  fulness  of  the  representation  of  the  varioos 
types. 
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II.     SPECIAL   ON   THE   GANOIDS. 

Recurring  to  Miiller's  system,  the  writer  adopts,  as  characterized 
beyond  dispute,  his  sub-classes,  or  orders  of  Leftocabdii,  Der- 
MOPTERi,  Selachii  and  Dipnoi,  and  confines  himself  at  present  to 
the  recent  Ganoidea  and  Tdeostei.  I  have  shared  in  the  doubts 
occasionally  expressed  by  ictbyologists,  as  to  the  essential  dis- 
tinction of  these  latter  divisions,  and  an  examination  into  the 
osteology,  with  reference  to  this  point,  confirms  the  doubts  raised 
by  a  study  of  the  soft  parts.  As  is  well  known,  Miiller  distin- 
guished the  Ganoidea  by  the  muscular  bulbus  arteriosus  contain- 
ing numerous  valves,  and  the  connection  of  the  optic  nerves  by 
commissure  rather  than  by  decussation.  He  added  several  other 
characters,  knowing  them,  however,  to  be  shared  hj  various  other 
orders  and  sub-classes,  and  I  have  selected  the  only  two  which 
seemed  to  be  restricted  to  the  division.  Their  restriction  to  it, 
however,  is  only  apparent,  and  Kner  points  out  that  the  peculiar- 
ity of  the  optic  commissure  is  shared  by  some  Physoatomi,  and 
that  the  difierence  between  fhe  number  and  character  of  the  valves 
of  the  bulbus  in  Lepidosteus  and  Amia,  is  quite  as  great  as  that 
existing  between  Amia  and  some  of  the  Physostomi,  After  an 
examination  of  the  skeleton  it  is  obvious  that  in  this  part  of  the 
organism  also,  there  is  nothing  to  distinguish  this  division  from 
the  Tdeostei  of  Miiller.  It  is  true  that  each  of  the  genera  re- 
ferred to  it  possesses  marked  skeletal  peculiarities,  but  they  are 
either  not  common  to  all  of  them,  or  are  shared  by  some  of  the 
Physostomi.  If,  on  the  other  hand,  we  compare  these  genera  with 
each  other,  differences  of  the  greatest  importance  are  observable, 
which  at  once  distinguish  two  divisions,  one  represented  by  Polyp- 
terus,  the  other  by  Lepidosteus  and  Amia. 

In  the  first  place  the  basal  radii  of  the  pectoral  fins  of  Polypte- 
rus  are  observed  to  be  excluded  from  articulation  with  the  scapu- 
lar arch  by  the  intervention  of  three  elements,  which  form  a 
pedicel  or  veritable  arm  for  the  fin.  In  Lepidosteus  and  Amia  the 
radii  are  sessile  on  the  scapular  arch  as  in  ordinary  fishes.  The 
ventral  fins  present  a  like  difference  ;  the  basal  radii  are  long  and 
four  in  number  in  Polypterus.  In  the  other  two  genera  they  are 
absent,  excepting  one  rudimental  ossicle  on  the  inner  basis  of  the 
fin  (two  in  Lepidosteus)  precisely  as  in  the  Physostomous  families 
Mormyridce,  Catostomidce^  etc.    K  we  examine  the  branchial  ap- 
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paratus,  wc  find  an  UQdivided  ceratohyal,  three  branchihyal  arches, 
and  no  inner  and  but  two  outer  bones  of  the  superior  branchihyals, 
present  in  Polypterus.  In  Lepidosteus  and  Amia  we  have  the 
double  ceratohyal,  four  branchihyal  arches,  with  four  outer  and 
four  inner  superior  elements,  characters  of  the  typical  Teieostei. 
The  maxillary  bone  of  Polypterus,  instead  of  being  free  distally, 
as  in  fishes  generally,  is  united  with  an  ectopterygoid,  and  with 
bones  representing,  in  position  at  least,  postorbital  and  malar. 
In  the  other  genera  the  relations  of  the  maxillary  are  as  in  osse- 
ous fishes. 

The  sturgeons  {Accipenseridce)  agree  with  Amia,  etc.,  in  all  of 
these  points  but  one,  differing  only  in  having  the  superior  cerato- 
hyal and  several  of  the  superior  branchihyals  cartilaginous.  The 
one  point  of  distinction  is  the  extension  of  the  basal  radial  sup- 
ports of  the  ventral  fin  all  across  its  basis  as  in  Polypterus.  The 
pectoral  fin  is,  on  the  other  hand,  much  as  in  Lepidosteus.  Thus 
the  sturgeons  combine  in  this  one  respect,  the  features  of  both 
divisions.  Both  the  basal  ceratohyals  are  cartilaginous  in  this 
family;  the  superior  only  is  cartilaginous  in  Polj'pterus,  Lepi- 
dosteus and  Amia,  while  both  are  ossified  in  the  old  Teleostei^ 
except  in  the  eels.  In  these  the  inferior  is  cartilaginous,  while 
the  superior  is  coossified  to  the  ceratohyal.  Thus  in  one  unimpor- 
tant character  Polypterus  agrees  with  its  former  associates,  but 
differs  more  from  others  of  them — the  sturgeons,  than  from  the 
bony  fishes. 

Another  character  of  both  Lepidosteus  and  Amia  betokens  a  cer- 
tain relationship  to  Polypterus,  viz.,  the  complexity  of  the  mandi- 
ble, especially  in  the  possession  of  a  coronoid  bone.  But  here 
again  Accipenser  only  possess  an  osseous  dentary,  while  Gymnar- 
chus  and  Gymnotus  have  the  angular  and  articular  bones  distinct 
from  the  dentary,  wanting  the  coronoid  and  opercular.  In  most 
bony  fishes  the  angular  is  not  distinct. 

It  is  thus  evident  that  the  sub-class  Ganoidea  cannot  be  main- 
tained. It  cannot  be  even  regarded  as  an  order,  since  I  will  show 
that  Lepidosteus,  Accipenser,  and  Amia,  are  all  representatives  of 
distinct  orders.  I  hope  also  to  make  it  evident  that  Polyptenis 
should  be  elevated  to  the  rank  of  a  sub-class  or  division  of  equal ' 
rank  with  the  rest  of  the  fishes,  and  with  the  Dipnoi  already 
adopted. 

The  question  may  be  discussed  as  to  whether  naturalists  are 
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correct  who  regard  the  fishes  as  representing  variously,  from  two  to 
four  classes.  One  of  these  (the  Ganoidea),  having  been  already 
disposed  of,  it  remains  to  consider  the  claims  of  the  remainder, 
viz :  The  Elasmobranchii  (sharks),  Dipnoi  and  typical  fishes. 

If  we  examine  the  points  in  which  the  whole  taken  together  dif- 
fer from  the  Batrachia  and  other  classes  above  it,  we  find  that  it 
is  confined  chiefly  to  the  structure  of  the  limbs  and  the  hyoid  ap- 
paratus. The  t^'pical  fishes  present,  however,  other  important 
peculiarities,  viz. :  1st.  The  existence  of  two  or  three  distinct 
bones  in  the  suspensor  of  the  mandible,  instead  of  one.  2d.  The 
attachment  to  these  of  the  opercular  bones.  3d.  The  absence  of 
pelvic  bones.  4th.  The  suspension  of  the  scapular  arch  to  the 
cranium.  5th.  The  large  development  of  the  pterotic  (Parker, 
mastoid  of  Cuvier  and  Owen)  is  characteristic  of  bony  fishes. 

The  types  of  variation,  in  the  first  point,  only  distinguish  groups 
of  subordinate  rank.  Thus  :  the  suspensor  of  the  mandible  in  the 
typical  fishes  consists  of  the  hyomandibular  stapes,  quadrate  (met- 
apterygoid  or  incus),  symplectic  and  mesopterygoid  (quadratoju- 
gal  MiJller,  quadrate  Huxley,  Elm.  Comp.  Anat.).  In  the  Mormy- 
ridm^  Siluridce,  Polypteridce^  and  others,  the  symplectic  is  absent ; 
in  the  eels  of  several  families  both  it  and  the  metapterygoid  are 
wanting,  reducing  the  suspensorium  to  a  rod  of  two  pieces.  This 
condition  exists  in  many  of  the  rays ;  in  others,  and  in  the  sharks, 
the  inferior  element  is  wanting  (Miiller,  Stannius).  An  important 
modification  is  exhibited  by  Chima^ra,  where  the  hyomandibular, 
which  alone  exists,  is  continuous  with  the  cartilaginous  cranium, 
not  being  separated  by  the  usual  articulation. 

As  to  the  opercular  bones,  all  are  wanting  in  the  Elasmobranchs 
(sharks  and  jays)  while  the  typical  fishes  possess  four,  viz  :  preo- 
perculum,  operculum,  suboperculum  and  interopcrculum.  In 
many  of  these,  however,  the  suboperculum  is  wanting,  and  in  the 
sturgeons  and  man}'  eels  there  is  no  preoperculum.  In  Polyodon 
the  interopcrculum  is  also  wanting.  In  Lepidosiren  the  operculum 
and  interopcrculum  are  rudimental.  In  respect  to  this  point  also 
the  divisions  indicated  are  of  subordinate  value.  As  regards  the 
development  of  the  pterotic  bone,  its  history  is  not  yet  sufficiently 
made  out  to  enable  us  to  understand  its  value.  It  does  not  exist 
in  those  with  cartilaginous  cranium  (Ela»mobranchii) ,  The  Elas- 
mobranchs are  well  known  to  have  the  scapular  arch  suspended 
freely  behind  the  cranium  as  in  higher  vertebrates.      It  is  not 
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always  attached  to  the  cranium,  on  the  other  hand,  among  trae 
fishes,  for  in  the  eels  it  is  quite  as  in  the  sharks,  and  the  spinous- 
finned  Mastacembelus  presents  the  same  features. 

The  characters  presented  by  the  pelvic  bones  and  limbs  seem  to 
be  of  higher  import.  Thus  all  the  bony  fishes  and  sturgeons  ladL 
all  the  pelvic  elements.  In  the  sharks  and  rays  they  are  also  want- 
ing ;  but  two  elements  on  each  side  appear  in  the  HoiocepkaU^ 
(Chimsera)  according  to  Leydig  and  Gegenbaur.  In  Lepidosiren 
a  large  median  pelvic  cartilage  exists,  but  which  element  it  repre- 
sents is  unknown.  This  is  evidently  a  character  of  high  signifi- 
cance. As  to  the  limbs,  the  peculiarities  of  Polypterus  have  been 
pointed  out  above.  They  mean  nothing  less  than  the  develop- 
ment of  the  elements  of  the  arm  and  leg  of  the  higher  vertebrata 
which  intervene  between  the  point  of  articulation  and  the  distal 
segments,  in  Polypterus  and  the  sharks  and  rays.  In  the  former 
the  distal  segments  are  articulated  exclusively  to  the  extremities 
of  the  proximal  pieces,  which  thus  resemble,  as  well  as  represent, 
humerus  and  femur,  and  render  the  limb  pedunculated.  The  prox- 
imal pieces  are  not  continued  distally,  however,  into  the  represen- 
tatives of  the  main  axis,  which,  as  demonstrated  by  the  admirable 
studies  of  Gegenbaur,  consist  after  humerus,  of  radius,  tarsals 
and  metatarsals,  and  thumb ;  in  the  hind  limb,  of  the  line  of  the 
tibia  and  inner  toe.  This  continuation  is  observed  in  the  Elasmo- 
branchi,  where,  however,  the  divergent  segments  extend  along  the 
sides  of  the  proximal  pieces  to  near,  in  some  Rajidm  quite,  to  the 
articulation  with  the  scapular  arch.  In  the  true  fishes,  including 
some  of  the  old  ganoids  already  considered,  the  divergent  rays 
always  reach  this  articulation,  while  the  number  of  proximal  or 
basal  pieces  is  diminished.  These  pieces  have  been  called  by 
Gegenbaur  the  metapterygium  (humerus),  mesopteryginm,  and 
propterygium ;  the  first  being  axial,  the  second  and  third  being 
divergent  from  it.  In  Polypterus  the  propterygium  and  mesop- 
terygium  are  largely  developed  ;  in  sharks  and  rays  the  proptery- 
gium is  sometimes  small,  sometimes  wanting,  while  in  the  trae 
fishes  the  propterygium  and  mesopterygium  are  both  wanting,  ex- 
cepting in  Amia,  Lepidosteus,  and  the  sturgeons,  where  a  cartil- 
aginous mesopterygium  exists,  according  to  Gegenbaur.  This 
author  finds  it  rudimental  in  young  Salmonidce  and  SUnHda. 
Lastly,  in  the  true  fishes  the  distal  elements  of  the  axis  of  the 
limb  are  wanting,  just  as  in  Polypterus. 
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In  Dipnoi^  on  the  other  hand,  we  have  this  axis  complete,  or 
rather  with  greatly  multiplied  distal  segments,  and  with  or  without 
lateral  radii.  In  the  Australian  Ceratod^is  Gunther  finds  numerous 
lateral  series  on  both  sides  of  those  of  the  axial  row.  Hence  the 
limb  of  this  order  is  considered  by  Owen,  the  simplest  or  primary 
type,  and  this  proposition  is  abundantly  confirmed  by  the  beautiful 
researches  of  Gegenbaur.  The  foundation  laid  by  this  author 
for  the  history  of  the  genesis  of  limbs  will  ever  be  a  landmark 
in  the  history  of  modem  theories  of  creation.  See  his  memoir, 
Ueber  das  Skelet  der  Gliedmaasen  der  Wirbelthiere  im  Allgemei- 
nen,  etc.,  JenaiscJie  Med.  2jeitschr,^  vol.  v.,  p.  397. 

Important  as  are  the  characters  that  distinguish  the  several 
groups  indicated  by  the  different  types  of  structure  of  the  limbs 
and  pelvis,  they  do  not  seem  to  me  to  warrant  their  recognition  as 
classes,  equivalent  to  those  of  the  six  already  pointed  out.  Taking 
them  together  there  is  a  gi-eater  coherence  also  in  the  structure  of 
brain  and  circulatory  systems  than  would  be  the  case  with  any 
other  two  of  the  classes  adopted  above.  The  peculiarities  of  the 
limbs,  important  as  they  are,  are  nearly  related  in  the  want  of 
specialization  of  their  parts,  seen  in  the  Batrachia  and  other 
classes,  the  differences  consisting  rather  of  number  and  position 
of  similar  parts.  The  pelvis  of  the  Dipnoi  might  be  regarded  as 
of  primary  importance  but  for  its  existence  in  the  HolocephcUi^ 
whose  limbs  again  are  so  near  those  of  the  shark. 

It  remains,  therefore,  to  adopt  the  Linntean  and  Cuvierian  class 
Pisces^  and  to  grant  as  sub-classes,  the  groups  of  Holocephali^ 
jSelachii  and  Dipnoi.  There  remain  as  sub-classes  the  groups  typ- 
ified by  Polypterus  on  the  one  hand,  and  the  true  fishes  on  the 
other.  The  first  has  been  already  distinguished  in  its  external 
characters  by  Pi-ofessor  Huxley,  who  again  brought  light  out  of  ob- 
scurity when  he  established  his  "  third  sub-order  of  ganoids,  the 
Crossopterygidce."  This  division  is  in  my  estimation  a  natural 
one,  and  to  be  elevated  to  a  rank  equivalent  to  that  of  each  of  the 
three  above  named,  being  the  only  part  of  the  original  division  of 
Ganoids  of  MixUer  entitled  to  it.  Professor  Huxley  defined  it  as 
follows : 

"Dorsal  fins,  two,  or  if  single,  multiplied  or  very  long;  the 
pectoral  and  usually  the  vertical  fins  lobate ;  no  branchiostegal 
rays  but  two  principal,  with  sometimes  lateral  and  medianjugular 
plates  situated  between  the  rami  of  the  mandible  ;  caudal  fin  diph- 
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ycereal  or  heterocereal ;  scales  cycloid  or  rhomboid,  smooth  or 
sculptured.*' 

Of  the  above  characters  that  which  relates  to  the  lobate  fins  is 
the  essential  one,  and  is  the  expression  of  the  external  appear- 
ance produced  by  the  structure  of  the  bones  of  the  limbs  already 
pointed  out  by  Gegenbaur.  The  dorsal  fins  of  some  families^  it  is 
true,  possess  a  remarkable  structure,  but  in  Phaneropleuron  (Hiix- 
le}')  and  some  others  they  appear  to  be  nearly  like  that  of  the 
Dipnoi.  The  absence  of  branchiostegal  rays  is  important,  bat  is 
shared  b}'^  the  sturgeons.  The  jugular  plates  appear  to  exist  in 
Polypterus  only  among  recent  fishes,  though  several,  as  Amis, 
Elops,  Osteoglossum,  etc.,  possess  a  median  one.  Nevertheless, 
its  nature  would  not  lead  one  to  anticipate  its  being  a  constant 
feature  in  any  group  of  high  rank ;  at  least,  such  is  our  usual 
experience  with  dermal  bones.  The  structures  of  the  akin  and 
scales  given  by  Huxley  are  very  subordinate. 

The  remaining  division  answers  then  to  the  Teleostei  and  Gan- 
oidei  of  Miiller,  minus  Polypterus.  The  name  Teleostei  cannot  be 
preserved  for  this  division,  owing  to  its  entire  want  of  coincidence 
with  that  division  of  Miiller,  as  well  as  from  the  fact  that  the  car- 
tilaginous sturgeons  must  be  included  in  it.  I  propose,  therefore, 
to  call  it  the  Actinopteri,  The  character  of  the  five  sub-classes 
will  then  be  as  follows  : 

CLASS   PISCES. 

The  hyomandibular  bone  continuous  with  the  cartilaginous  cra- 
nium, with  a  rudimental  opercular  bone.  Two  distinct  pelvic  bones 
on  each  side.  Derivative  radii  sessile  on  the  sides  of  the  basal 
bones  of  the  limbs,  separated  from  the  articulation.    Holocephali, 

Hyomandibular  bone  articulated  with  the  cranium;  no  oper- 
cular or  pelvic  bones.  Derivative  radii  sessile  on  the  sides  of  the 
basal  bones  of  the  limbs,  rarely  entering  articulation.     SelachiL 

Hyomandibular  bone  articulated,  with  rudimental  opercular 
bones  ;  a  median  pelvic  element.  Limbs  consisting  of  the  axial 
line  only,  commencing  with  the  metapterygium  and  with  multi- 
plied segments.     Dipnoi, 

Hyomandibular  articulated,  opercular  bones  well  developed,  a 
single  ceratohyal ;  no  pelvic  elements.  Limbs  having  the  deriva- 
tive radii  of  the  primary  series  on  the  extremity  of  the  basal 
pieces,  which  are  in  the  pectoral  fin  metapterygium,  mesopteiy- 
gium  and  propterygium.     Crossopterygia, 
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Opercular  bones,  well  developed  on  separate  and  complex  sus- 
pensorium;  a  double  ceratohyal,  no  pelvic  elements.  Primary 
radii  of  fore  limb  parallel  with  basilar  elements,  both  entering  the 
articulation  with  scapular  arch.  Basilar  elements  reduced  to  met- 
apterygium  and  very  rarely  mesopterj'gium.  Pi'imary  radii  of 
posterior  limbs  generally  reduced  to  one  rudiment.     Actinopieri, 

III.       ON   THE   ACTINOPTERI. 

In  determining  the  primary  types  of  this  sub-class,  we  return 
to  some  characters  already  mentioned,  in  which  thej''  approximate 
the  CroHsopterygia^  and  adding  others,  follow  the  various  diver- 
gences to  their  specialized  terminations. 

Thus  in  Accipenser  and  allies,  the  ventral  fins  possess  a  complete 
series  of  basal  radial  bones,  and  the  pectorals  each  a  large  mesop- 
terygium.  In  Amia  and  Lepidosteus  the  mesopteiygium  is  small, 
and  the  basal  radii  of  the  ventrals  are  reduced  to  their  lowest 
number.  In  none  of  them  are  the  basihyals  fully  developed. 
Most  of  the  eels  retain  a  character  which  we  have  onlj'  observed 
heretofore  in  the  Selachii. 

We  pass  by  a  number  of  the  lower  fishes  before  we  find  the 
mandibular  arch  furnished  with  a  symplectic.  One  of  the  most 
important  modifications,  which  is  more  or  less  coincident  with  a 
number  of  others,  is  that  which  formed  the  basis  of  Bonaparte 
and  Miiller's  order  of  Pkysotomi.  The  presence  of  the  ductus 
pneumaticus  which  characterizes  it,  is  always  associated  with  the 
abdominal  position  of  ventral  fins  and  cycloid  scales,  and  mostly 
with  the  presence  of  the  preecoracoid  arch,  the  entrance  of  the 
maxillary  bone  into  the  border  of  the  mouth  and  the  nonsepara- 
tion  of  the  parietal  bones  by  the  supraoccipital.  Yet  none  of 
these  characters  are  precisely  associated  at  the  point  of  change  in 
each,  for  there  are  physostomous  fishes  with  separated  parietals 
and  ctenoid  scales  (some  CyprinodontidcB)^  and  there  are  Physo- 
dyati  with  abdominal  ventrals.  Nevertheless,  three  prominent 
types  stand  out  in  the  Actinopteri,  the  sturgeons  or  Chondroatei^ 
the  Physostomi,  and  the  Physodysti,  which  may  be  considered  as 
tribes. 

An  entire  series  of  basilar  segments  of  the  abdominal  ventral 
fins ;  no  branchiostegal  rays.     Chondrostei. 

Basilar  segments  of  ventrals  rudimental,  position  of  fins  ab- 
dominal, parietal  bones  usually  united ;  branchiostegal  rays ;  swim 
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bladder  connected  with  the  stomach  or  oesophagus  by  a  ductus 
pneumaticus.     Physostomi, 

No  ductus  pneumaticus ;  parietal  bones  separated  by  the  supra- 
occipital  ;  ventral  fins  usually  thoracic  or  jugular ;  no  basilar  seg- 
ments.    Physodysti, 

CHOMDROSTEI. 

There  are  two  orders  in  this  division,  as  follows  : 

A  praecoracoid  arch ;  no  symplectic  bone ;  premaxillary  forming 
mouth  border ;  no  suboperculum  nor  preoperculum ;  mesoptery- 
gium  distinct ;  basihyals  and  superior  ceratohyal  not  ossified  ;  in- 
terclavicles  present ;  no  interoperculum  nor  maxillary ;  branchi- 
hyals  cartilaginous.     Selachastomi — The  Paddle-fish. 

Similar  to  the  last,  but  with  interopercle,  maxillary  bones,  and 
osseous  branchihyal.     Olanioatomi — The  Sturgeons. 

The  first  order  embraces  the  single  family  of  SpcUtdaridfe ^  the 
second  that  of  Accfpensendce,  In  both  the  chorda  dorsalis  per- 
sists, the  tail  is  heterocercal  and  the  osseous  cranium  is  little 
developed.  The  basal  and  radial  elements  of  the  limbs,  with  the 
coracoids,  are  not  ossified.   , 


I 

PHYSOSTOMI. 


The  following  key  will  express  the  leading  features  of  the 
orders  of  this  division : 

I.  A  praecoracoid  arch. 
A.  A  coronoid  bone. 
Maxillary  in  many  pieces ;  vertebrae  opisthocoelian.    3.  Gingiy- 
modi — The  Bony  Gar. 

Maxillary  not  transversely  divided  ;  vertebrae  amphicoelian.  4. 
Halecomorphi  —  The  Dog  Fish. 

A  A.    No  coronoid  bone. 

*  No  symplectic  bone. 

Pterotic  simple,  anterior  vertebrae  with  ossicula  auditus ;  supra- 
occipital  and  parietals  coossified.  5.  Nematogiiathi  —  The  Cat 
Fishes. 

Pterotic  annular,  including  a  cavity  closed  by  a  s])ecial  bone ; 
parietals  distinct,  vertebrae  simple.  6.  Scyphophori  —  The  Mor- 
myri. 

*  *  Symplectic  present. 

Anterior  vertebrae  coossified  and  with  ossicula  auditus.  7.  Pkc- 
tospondyli — The  Suckers,  etc. 
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Anterior  vertebrse,  similar,  distinct,  without  ossicula  auditus. 
8.  l8o»pondyU — Herring,  etc. 

II.     No  praecoracoid  arch. 
A.     Scapular  arch  suspended  to  cranium. 
B,     A  symplectic. 

Pterotic  and  anterior  vertebrae  simple;  parietal  separated  by 
supra-occipital.     9.  Haplomi — Pike,  etc. 

Anterior  vertebrae  modified ;  parietals  united  ;  pectoral  fins.     10. 
Olanenchdi — Electric  eel. 
B  B,     No  symplectic. 

Anterior  vertebrae  simple ;  a  praeoperculum  and  maxillary ;  no 
pectoral  fias.     11.  Ichthyocephali — Java  eels. 

A.  A.     Scapular  arch  free  behind  the  cranium. 

♦  A.     Preoperculum. 

A  symplectic ;  maxillary  well  developed ;  no  pectoral  fins.  12. 
Holostomi — Symbranchi. 

No  83rmplectic ;  maxillary  lost  on  connate ;  pectoral  fins.  13. 
Enchelycephali — Eels  proper. 

*  *  Preoperculum  wanting  or  rudimental. 

No  symplectic,  maxillary,  nor  pectoral  fins,  no  pterygoid.  14. 
Colocephali — Muraenae. 

Of  the  above  orders  the  Haplomi  (pike,  etc.)  approach  nearest 
the  Physodysti  of  the  families  Opfieocephalidce  and  Atherinidce; 
and  the  Holostomi  of  the  family  Symbranchidcp,,  to  the  Physoch'st 
family  of  Mastacembelidas.  The  affinities  between  these  families 
is  in  both  cases  so  close  as  to  render  the  distinction  of  the  prima- 
ry divisions  in  question  hardly  worth  preserving. 

The  complete  development  of  the  support  of  the  caudal  fin 
is  seen  in  many  members  of  this  tribe,  while  in  others  it  re- 
mains in  its  primitive  condition.  Among  Physodysti  it  is  nearly 
always  complete,  though  in  a  few  (Trichiuridce)^  etc.,  it  remains 
larval.  In  the  first  development  of  the  vertebral  column  in  fishes, 
it  forms  a  straight  axis.  The  fin  is  represented  by  a  fold  of  the 
integument  which  extends  equally  round  its  extremity.  In  this 
membrane  the  rays  are  developed,  and  in  many  fishes  they  remain 
thus  equally  distributed.  In  this  case  the  caudal  vertebrae  remain 
in  a  straight  line  to  the  extremity,  and  we  have  a  termination  such 
as  is  seen  in  Lepidosiren  and  the  eels.  This  form  of  tail  may  be 
called  the  isocercai. 

If  now  the  radii  basal  or  distal,  acquire  a  greater  development 
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on  the  lower  side  of  the  column,  those  on  the  upper  side  remaining 
rudimental,  it  will  be  necessary  that  such  enlarged  portion  should 
strike  the  water  in  the  plane  transverse  to  the  longitudinal  axis  of 
the  body  in  order  that  the  weight  of  the  body  be  propelled  with 
the  least  expenditure  of  force.  This  will  necessarily  cause  the 
distal  vertebree,  or  end  of  the  chorda  dorsalis,  to  be  turned  up- 
ward, so  that  the  inferior  rays  of  the  fin  shall  be  brought  as  near 
to  the  vertical  line  of  the  superior  as  possible.  Tliis  is  the  type 
of  tail  known  as  the  lieterocercal^  as  called  by  Agassiz. 

We  find  among  the  Physoclysti  that  the  lower  rays  of  the  fin  are 
more  and  more  strengthened,  and  the  haemal  spines  which  support 
them,  are  more  and  more  enlarged.  Consequently  the  end  of  the 
column  is  more  curved  upwards,  as  seen  in  Amia.  The  superior 
rays  and  neural  spines  are  also  strengthened,  and  the  inferior  so 
extended  upwards  as  to  pass  round  the  extremity  of  the  cohiDui 
and  come  into  contact  with  them.  And  now  the  vertebral  centra 
are  successively  atrophied  from  the  extremity.  Counting  from  the 
extremity  to  the  bases  of  the  first  supports  of  the  outer  rays  of 
the  caudal  fin  above  and  below,  we  find  that  ten  vertebrae  remain 
in  the  tail  of  Notopterus.  In  the  Ilyodontidm^  Albtdidce,  Elopidf^^ 
AlepocephalidoR  and  Salmonidce^  there  are  but  two  left.,  while  one 
only  appears  in  the  Osteoglossidm,  Aulopidce^  Lutodiridoi^  Butyrini- 
doe^  Coregonidce^  Chqyeidoe  and  Chirocentridce,  In  most  other  fam- 
ilies, especially  of  Physoclysti,  the  last  one  has  disappeared,  and 
the  numerous  haemal  arches  are  arranged  like  radii  diverging  up- 
wards and  downwards  from  the  last  caudal  vertebra.  In  the  hi^h- 
est  groups,  as  Pharyngognafhi,  etc.,  they  become  coossified,  and 
the  tail  has  completed  specialization.  This  is  the  type  called 
homocercal  or  diphycercal  by  later  writers. 

These  types  are  thus  plainly  stages  in  the  development  of  this 
member,  the  first  and  second  being  simply  arrests  of  development 
of  the  last.  Thus  the  young  salmon  commences  with  an  eel-like 
vertebral  column,  or  is  isocercal;  it  presently,  by  the  upward 
curA^ature  of  the  column,  and  unequal  development  of  the  caudal 
fin,  becomes  diphycercal,,  but  ceases  to  grow  before  it  has  quite 
accomplished  this  stage.  The  Polypterus,  the  eels,  Gymnarchus 
and  other  fishes  ossify  the  vertebrae  in  the  isocercal  stage.  The 
heterocercal  type  is  seeii  in  the  Ohondrostei,  where  the  vertebrae 
never  ossify.    In  Lepidosteus  and  Amia,  they  ossify  in  this  stage, 

I  further  specify  the  characters  of  the  orders  of  Physostomi  and 
the  families  they  contain,  in  the  paper  itself. 
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PHYSOCLYSTI. 

The  following  is  an  analytic  synopsis  of  the  orders.  They  all 
have  the  parietals  entirely  separated  by  the  supra-occipital,  and 
lack  the  prsecoracoid  ;  the  symplectic  is  present,  except  in  Ostra- 
cium,  where  it  is  not  ossified. 

A.     Scapular  arch  not  suspended  from  the  cranium. 
Superior  branchihyals  and  pharyngeals  developed  ;  inferiors  and 
maxillary  distinct.     15.   Opisthomi. 

A  A.  Scapular  arch  suspended  from-  the  cranium. 

/.    Ventral  Fins  Abdominal. 

Branchial  arches  well  developed,  the  bones  present,  except 
fourth  superior  pharyngeal ;  third  much  enlarged ;  inferior  pha- 
ryngeals distinct.     16.  Percesoces — Mullet,  etc. 

Third  and  fourth  superior  pharyngeals  much  enlarged,  inferior 
pharj^ngeals,  coossified.     17.  Synentognathi — Soft  gar. 

Superior  branchials  and  pharj'ngeals  reduced  in  number ;  infe- 
riors separate;  interclavicles  present.  18.  Hemihrancld — Pipe 
fishes. 

Superior  branchihyals  and  pharyngeals,  and  basal  branchihyals 
wanting;  gills  tufted.     19.  Lophobranchi — Seahorse. 

11.    Ventral  Fins  Thoracic  or  Jugular. 

First  vertebra  united  to  cranium  by  suture ;  epiotics  united 
behind  superoccipital ;  basal  pectoral  radial  bones  elongate.  20. 
Pedicxdati — Goose  Fish,  etc. 

Posterior  cephalic  region  normal,  anterior  twisted  so  as  to  bring 
both  orbits  on  one  side;  inferior  pharyngeals  distinct.  21.  He- 
terosomafa — Flounders. 

Cranium  normal ;  the  premaxillarics  usually  coossified  with  the 
maxillaries  behind,  and  the  dentary  with  the  articular;  pharyn- 
geal bones  distinct.     22.  Plectognathi — File  Fishes. 

Cranium  normal ;  bones  of  the  jaws  distinct ;  inferior  pharyn- 
geal bones  distinct.     23.  Percomorphi — Perch. 

Cranium  normal;  bones  of  the  jaws  distinct;  third  superior 
pharyngeal  much  enlarged,  articulating  with  cranium;  inferior 
pharyngeals  coossified.  24.  Pharyngognathi  —  Burgall,  Parrot 
Fish. 
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These  orders  will  be  more  fully  defined,  and  the  families  whidi 
are  referable  to  them  pointed  out. 

GENERAL    OBSERVATIONS. 

In  tracing  the  affinities  of  the  Physostomi^  I  have  pointed  out 
the  relation  between  the  Chrondrostei  and  the  NemoJtognathi^  and 
between  the  Halecomorphi  and  the  l80»pondyli.  The  first  named 
of  each  of  these  pairs  are  the  structural,  and  probably  genetic, 
predecessors  of  the  second.  The  series  commenced  with  the  cat 
fishes  may  be  continued  into  the  Mormyri  and  then  to  the  families 
of  the  Flectoapondyli,  where  the  series  with  altered  vertebne  and 
with  ossicula  auditus  terminates.  The  Characins  have,  however, 
considerable  affinity  to  the  Isospondyli,,  especially  in  the  t^'pe  of 
their  branchial  bones.  From  the  latter  group  we  pass  to  the  Hor 
plomi^  and  thence  to  the  Pkysodyst  groups.  The  eel-like  groups 
form  a  special  line.  The  Glanencheli  have  cranial  characters  of 
the  groups  with  modified  vertebrae,  with  fins  of  the  more  typical 
eels.  The  latter  show  a  steady  approach  in  some  point-s  to  the 
conditions  characterizing  the  Chondrostei,  The  loss  of  the  maxil- 
lary, of  opercular  bones,  and  of  pharyngeal  elements,  reminds  one 
of  these,  but  in  the  loss  of  the  premaxillary,  and  great  develop- 
ment of  the  ethmoid,  in  the  Colocephali^  we  have  features  quite 
unique.  The  vertebral  position  of  the  scapular  arch  is  the  only 
shark  character  they  possess ;  while  on  the  other  hand,  the  HoIm- 
tomi  are  undoubtedly  related  to  the  MaMdcembelus^  a  real  Phym}- 
clyst  with  spinous  dorsal  fin.  These  relations  are  as  yet  entirely 
inexplicable. 

The  affinities  among  the  Physoclysti  are  more  clear.  Omitting 
the  genus  just  mentioned,  we  find  the  four  orders  with  ventral  fins 
to  form  a  true  series,  with  a  Synentognath  variation,  terminating 
in  the  greatly  degraded  order  of  Lophobranchii,  The  Percesoces 
give  lis  our  nearest  connection  with  the  groups  with  abdominal 
ventral  fins,  and  lead  at  once  to  the  Percamorphi.  From  this  cen- 
tre radiate  many  lines  of  affinity.  One  leads  from  the  Chcetodon- 
tidfje,  through  the  AcroneuridcB  and  to  the  Plectognathu  by  the 
similarity  in  tlie  arrangement  of  the  posttemporal  and  forms  of 
the  pharyngeal  apparatus.  An  important  division  of  the  Peito- 
morphi  has  the  basis  cranii  simple  and  the  branchials  reduced 
above  ;  viz.,  the  ScypJiobranchi,  The  CotU'dce  are  the  most  gener- 
alized famih'  of  this  group,  and  lead  on  the  one  hand  to  the  TVi- 
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glidcB  of  the  Distegi^  with  which  they  are  generally  arranged,  and, 
on  the  other,  to  the  Blenniidoe.  Some  of  the  latter  elongate  the 
basal  pectoral  bones  considerably,  and  lead  to  the  Batrachidce  on 
the  one  side,  where  the  number  of  these  bones  is  increased,  and 
on  the  other  to  the  Pediculati^  where  the  number  is  diminished. 
To  these  groups  the  Aiiacanthini  and  Heterosomata  are  less  allied. 
The  third  upper  pharyngeal  bone  has  already  presented  an  in- 
crease of  mass  and  use  in  the  first  orders  of  Physoclysti  with  ven- 
tral fins.  Among  the  Percomorphi  the  same  increase  makes  its 
appearance  by  little  beginnings  in  some  Sciaenidce.  It  is  quite 
noteworthy  in  most  of  the  Carangidce,  a  group  whose  separation 
from  the  Scombridce  by  Giinther  is  supported  by  this  part  of  their 
organism.  Through  forms  not  now  specified,  approach  to  the 
Pharyngognathi  is  made.  Here  the  pharyngeals  are  modified  into 
a  mill-like  structure,  which  is  least  specialized  in  the  Embiotocidas^ 
and  most  so  in  the  Scaridce. 

Mr.  F.  W.  Putnam  whs  not  prepared  to  accept  all  the  changes  that 
were  proposed  by  Prof.  Cope,  some  of  which  were  somewhat  radical.  At 
the  same  time,  however,  he  regarded  it  as  the  nearest  approach  to  a  cor- 
rect classification  of  the  fishes  that  had  ever  been  made.  The  points  of 
distinction  between  the  tishes  and  batrachlans  had  never  been  better 
made,  nor  in  a  more  unexpected  manner.  He  thought  Professor  Cope 
had  found  the  only  means  by  which  one  can  with  certainty  distinguish  a 
fish  from  a  batrachtan.  The  way  in  which  a  number  of  the  families  had 
been  grouped  together  he  ftilly  approved  of,  though  some  of  the  groups 
he  thought  still  open  to  question. 

The  Laws  of  Organic  Development. — By  Prop.  E.  D.  Cope. 

The  discussion  of  this  subject  divides  itself  into  two  parts,  viz.: 
a  consideration  of  the  proof  that  evolution  of  organic  types,  or  de- 
scent with  modification  has  taken  place ;  and,  secondly,  the  inves- 
tigation of  the  laws  in  accordance  with  which  tliis  development 
has  progressed. 

I.    ON   THE    PROOF   FOR   EVOLUTION. 

There  are  two  modes  of  demonstration,  both  depending  on  di- 
rect observation.  One  of  these  has  been  successfully  presented 
by  Danvin.  He  has  observed  the  origin  of  varieties  in  animals  and 
plants,  either  in  the  domesticated  or  wild  states,  and  has  shown, 
what  had  been  known  to  many,  the  lack  of  distinction  in  the 
grade  of  difference  which  separate  varieties  and  species.     But 
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he  has  also  pointed  out  that  species  (such,  so  far,  as  distinctaess 
goes)  have  been  derived  from  other  species  among  domesticated 
animals,  and  he  infers  by  induction  that  other  species,  whose  ori- 
gin has  not  been  observed,  have  also  descended  from  common  pa- 
rents. So  far  I  believe  his  induction  to  be  justified ;  but  when 
from  this  basis  evolution  of  divisions  defined  by  important  struc- 
tural characters,  as  genera,  orders,  classes,  etc.,  is  inferred,  I  be- 
lieve that  we  do  not  know  enough  of  the  uniformity  of  nature's 
processes  in  the  premises  to  enable  us  to  regard  this  kind  of  proof 
as  conclusive. 

I  therefore  appeal  to  another  mode  of  proving  it,  aiid  one  which 
covers  the  case  of  all  the  more  really  structural  features  of  ani- 
mals and  plants. 

It  is  well  known  that  in  both  kingdoms,  in  a  general  way,  the 
young  stages  of  the  more  perfect  types  are  represented  or  imitated 
with  more  or  less  exactitude  by  the  adults  of  inferior  ones.  Bet 
a  true  identity  of  these  adults  with  the  various  stages  of  the 
higher  has,  comparatively,  rarely  been  observed.  Let  such  a  case 
be  supposed. 

In  A  we  have  four  species  whose  growth  attains  a  given  point, 
a  certain  number  of  stages  having  been  passed  prior  to  its  termi- 
nation or  maturity.  In  B  we  have  another  series  of  four  (the 
numbering  a  matter  of  no  importance),  which,  during  the  period 
of  growth,  cannot  be  distinguished  by  any  common,  t.  €.,  generic 
character,  from  the  individuals  of  group  -4,  but  whose  growth  has 
only  attained  to  a  point  short  of  that  reached  by  those  of  group 
A  at  maturity.  Here  we  have  a  parallelism,  but  no  true  evidence 
of  descent.  But  if  we  now  find  a  set  of  individuals  belonging  to 
one  species,  and  therefore  held  to  have  had  a  common  origin  or 
parentage  (or  still  better  the  Individuals  of  a  single  brood),  which 
present  differences  among  themselves  of  the  character  in  question, 
we  have  gained  a  point.  We  know  in  this  case  that  the  individu- 
als, a,  have  attained  to  the  completeness  of  character  presented 
by  group  A^  while  others,  6,  of  the  same  parentage  have  only 
attained  to  the  structure  of  those  of  group  J5.  It  is  perfectly 
obvious  that  the  individuals  of  the  first  part  of  the  family  have 
grown  further,  and,  therefore,  in  one  sense  faster,  than  those  of 
group  6.  If  the  parents  were  like  the  individuals  of  the  more 
completely  grown,  then  the  offspring  which  did  not  attain  that 
completeness  may  be  said  to  have  been  retarded  in  their  develop- 
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ment.  If,  on  the  other  hand,  the  parents  were  like  those  less  fully 
grown,  then  the  offspring  which  have  added  something  have  been 
accelercUed  in  their  development. 

I  claim  that  a  consideration  of  the  uniformity  of  nature's 
processes,  or  inductive  reasoning,  requires  me  (however  it  may 
affect  the  minds  of  others)  to  believe  that  the  groups  of  species 
whose  individuals  I  have  never  found  to  vary,  but  which  differ  in 
the  same  point  as  those  in  which  I  have  observed  the  above  va- 
riations, are  also  derived  from  common  parents,  and  the  more  ad- 
vanced have  been  accelerated  or  the  less  advanced  retarded,  as  the 
case  may  have  been  with  regard  to  the  parents. 

This  is  not  an  imaginary  case,  but  a  true  representation  of 
many  which  have  come  under  my  observation.  The  develop- 
mental resemblances  mentioned  are  universal  in  the  animal  and 
probably  in  the  vegetable  kingdoms,  approaching  the  exactitude 
above  depicted  in  proportion  to  the  near  structural  similarity  of 
the  species  considered. 

Example  1. — It  is  well  known  that  the  Cervidce  of  the  Old  World 
develop  a  basal  snag  of  the  antler  (see  Cuvier,  Ossemens  Fossiles, 
and  Gray,  Cat.  British  Museum,)  at  the  third  year ;  a  majority 
of  those  of  the  New  World  (genera  Subulo,  Cariacus)  never  de- 
velop it  except  in  abnormal  cases  in  the  most  vigorous  maturity 
of  the  most  northern  Cariacus  (C  VirginianiLs),  while  the  South 
American  Subulo  retains  to  adult  age  the  simple  horn  or  spike  of 
the  second  year  of  all  Cervfd<E. 

Among  the  higher  Cervidce,  Rusa  and  Axis  never  assume  char- 
acters beyond  an  equivalent  of  the  fourth  year  of  Cervus.  In 
Dama  the  characters  are,  on  the  other  hand,  assumed  more  rapidly 
than  in  Cervus,  its  third  year  corresponding  to  the  fourth  of  the 
latter,  and  the  development  in  after  years  of  a*  broad  plate  of 
bone,  with  points  being  substituted  for  the  addition  of  the  corres- 
ponding snags,  thus  commencing  another  series  which  terminates 
in  the  great  fossil  elk,  Megacerus. 

Returning  to  the  American  deer  we  have  Blastocerus,  whose 
antlers  are  identical  with  the  fourth  year  of  Cariacus.  Corres- 
ponding with  the  Dama-Megacerus  type  of  the  Old  World  we  have 
the  moose  (Alces)  developing  the  same  palmate  horn  on  the  basis 
of  Cariacus  (t.  e.,  without  eye-snag.) 

Example  2. — I  select  the  following  series,  embracing  the  ma- 
jority of  the  genera  of  the  North  American  Helicidse. 
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HELICID^. 

1.  Turns  of  spire  very  few;  wide  umbilicus :  sliell  thin,  with  thin  Ups,  .    .    INstwya. 

2.  Turns  few,  but  more;  rest  as  II bore, fltrima. 

8.  Turns  still  more  numerous ;  rest  as  aborei • Hpaima. 

4.  As  No.  S,  but  lip  thickene<1  inside, H^grcmia. 

6.  Coiled;  umbUictu  eloied;  lip  thickened  Inside  and  out,      .    .    TocAea and  PamaHa, 

6.  Same,  with  a  parietal  tooih, Jiesodos. 

7.  Same,  with  parietal  and  two  Interior  lip  teeth, iMOffmmutstomtk. 

*    *    Recommencing  at  No.  4.    All  with  open  umbilicuB. 
6.  As  No.  4,  bnl  lip  thickened  in  and  out, Aricmia. 

6.  Same  as  No.  5,  but  with  parietal  tooth, Polgmiia. 

7.  Same,  with  both  parietal  and  lip  teeth, lyiodcpaU. 

The  siiccessional  relation  of  these  genera  may  be  represented  in 
such  a  diagram  as  this :  — 

UmbUlcua  opened.  UmbOiciu  eloMd. 

7  •  • 
6                         •                                   • 

6  •  • 

4  • 

8  • 
2  • 
1  • 

In  the  history  of  the  growth  of  the  genera  Isognomostoma  and 
Triodopsis,  the  extreme  fongnB  of  the  two  series,  it  is  well  known 
that  at  first  the  coils  of  the  shell  are  extremely  few,  as  in  Binneya : 
and  that  like  it,  it  is  very  thin  and  with  a  delicately  thin  edge; 
that  the  turns  increase  successively  in  nnmber,  as  in  Vitrina  and 
Hyalina,  and  that  finally  the  lip  thickens  as  in  Ilygromia.  Then 
the  umbilicus  may  close  as  in  Tachea,  or  (in  Triodopsis)  remain 
open  as  in  Arionta.  In  either  case  a  tooth  is  soon  added  on  the 
body  whorl  (Polymita,  Mesodon),  and  finally,  the  full  maturity  of 
the  shell  is  seen  in  the  added  width  of  the  inside  of  the  lip-margin. 
How  many  of  the  stages  of  the  genera  Triodopsis  and  Mesodon 
are  identical  with  the  genera  of  the  series  which  represent  them 
I  leave  to  more  thorough  conchologists,  but  that  some  now  exhibit 
and  all  have  presented  illustrations  of  the  relation  of  exact  paral- 
lelism I  cannot  doubt. 

Example  1. — An  abundant  race  of  the  American  deer,  Ckiriacui 
Virginianus^  exists  in  the  Adirondack  region  of  New  York,  in 
which  the  development  of  the  antlers  never  progresses  beyond 
the  spike  stage  of  the  second  year.  Therefore,  some  individuals 
of  this  species  belong  to  Cariacus  and  some  to  Subulo. 

Example  2. — A  large  part  of  the  individuals  of  the  common 
snail,  Mesodon  alholabris^  never  develop  the  tooth  of  the  body- 
whorl,  characteristic  of  the  genus  whose  definition  has  to  be  mod- 
ified to  retain  them. 


• 
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Example  3. — Many  individuals  of  Triodopsis  tridentata  from 
eastern  North  Carolina  occur  without  the  lip-teeth  characteristic  of 
the  genus  Triodopsis.  Hence  these  specimens,  though  of  common 
origin  with  others  of  the  species,  must  be  referred  to  another  genus. 

Example  4. —  Structural  characters  are  known  in  many,  if  not  all, 
species  which  are  said  to  be  ^^  inconstant,"  being  present  or  absent 
indifferently,  thus  being  useless  for  definition.  They  may  be 
rudimental  when  present  or  considerably  developed.  The  pres- 
ence or  absence  of  wings  in  some  species  of  insects  may  be  cited ; 
also  the  presence  of  generic  characters  in  the  male  sex  of  many 
Coleoptera  and  their  absence  in  the  'females.  The  characters  of 
males,  females,  workers  and  soldiers  in  bees  and  ants  may  be 
added.  All  these  facts  belong  to  tbe  same  category  as  those  cited 
among  deer  and  mollusks  and  have  a  similar  explanation. 

Example  5.  —  It  does  not  seem  to  be  the  law  in  "retardation" 
fhat  parallelisms  exhibited  by  the  series  in  its  rise  to  its  highest 
point  of  development  should  retrace  the  steps  by  which  it  attained 
it,  and  that  "exact  parallelisms"  should  be  exhibited  in  a  reversed 
order.  Parallelisms,  it  is  true,  are  exhibited  ;  but  so  far  as  I  have 
observed  always  "  inexact,"  often  in  a  high  degree.  A  marked 
case  of  retardation  occurs  in  the  dental  development  of  a  number 
of  persona  who  have  come  under  my  observation  in  the  neighbor- 
hood of  Philadelphia.  It  is  not  very  uncommon  to  find  persons  in 
whom  the  third  molars  in  both  jaws  are  incomplete  as  to  number, 
one,  two,  three,  or  all,  being  deficient.  It  is  still  more  common 
for  them  to  be  incompletely  covered  by  the  enamel  layer,  and  to 
become  in  consequence  so  worthless  as  to  require  early  removal. 
I  am  acquainted  with  two  families  in  which  the  absence  of  the 
exterior  upper  incisor  on  each  side  is  common.  In  one  of  these 
the  second  and  third  generation  have  inherited  it  from  the  mother's 
side,  and  it  now  characterizes  many  of  the  children.  The  signifi- 
cance of  this  modification  will  be  best  understood  by  examining 
the  dental  structures  of  the  Quadrumana  in  general,  commencing 
with  the  highest  family  and  the  modification,  we  have :  — 

Incisors.      Canines.   Premolars.   Molars. 

ffominidce  '   i  Abnormal,  i  i  i  I 

MommiaiB,      ^  formal.      f  i  f 

Simiadce^ f  -J  | 

Cebidce, |  \  |  g 

Lemurid(B, |-J  }  g-J  | 

Mammalia^  Normal.  .  .  .  ^  }  |  f 
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In  this  table  we  see  a  decline  in  the  number  of  teeth  of  the 
higher  groups.  Thus  the  premolars  are  one  less  than  the  nominal 
number  in  the  whole  order,  and  they  lose  one  in  each  jaw  in  the 
Old  World  apes,  and  man.  The  molars  maintain  the  normal  num- 
ber throughout,  but  the  third  in  both  jaws  is  in  the  SimicLda  re- 
duced by  the  loss  of  a  fifth  or  odd  tubercle,  thus  becoming  foor- 
lobed.  In  the  upper  jaw  this  is  first  lost  in  the  Semnopithecns ; 
in  the  lower,  in  the  next  highest  genus  Cercopithecus.  In  Homo 
its  appearance  is  ^^  retarded,"  the  interval  between  that  event  and 
the  protrusion  of  the  second  molar — six  to  ten  years — being  rela- 
.  tively  greater  than  in  any  genus  of  Quadrumana.  Its  absence  is 
then  the  result  of  continued  retardation,  not  of  a  new  and  ad^ 
tive  suppression,  and  is  of  direct  systematic  zoological  value. 

In  the  incisors  a  reduction  is  also  plainly  visible,  as  we  pass 
from  the  most  completely  furnished  LemuridoR  to  the  genus  Homo. 
One  from  the  upper  jaw  is  first  lost,  then  in  the  CebidoBj  one  froift 
the  lower  also.  The  number  remains  the  same  through  the  Simiadff 
and  normal  Hominidoe,  but  in  the  abnormal  cases  cited  the  process 
of  reduction  is  continued  and  another  incisor  from  each  side  dis- 
appears. That  this  also  is  truly  ^'retardation"  is  also  evident 
from  the  fact  that  the  exterior  incisor  is  the  last  developed,  being 
delayed  in  ordinary  growth  a  year  later  than  those  of  the  inner 
pair.  The  same  retardation  is  seen  in  the  quadrumane  Cheiromy* 
(the  Aye-aye),  and  the  whole  order  Rodentia.  In  the  latter,  tiie 
rare  presence  of  the  reduced  second  incisors  shows  that  here  also 
the  external  incisors  are  lost.  This  retardation  is  also  of  system- 
atic importance,  and,  should  either  of  the  characters  described  be 
constant  in  any  of  the  species  of  the  genus  Homo^  would  at  once 
entitle  it  to  new  generic  rank.  The  very  frequent  absence  of  the 
posterior  molars  (wisdom  teeth)  has  been  recently  found  to  cha^ 
acterize  a  race  in  India.  Should  this  peculiarity  prove  constant, 
this  race  would  with  propriety  be  referred  to  as  a  new  genus  of 
HominidcB,  as  we  have  many  cases  of  very  similar  species  being 
referable  to  different  genera.  It  is  altogether  probable  that  sach 
will,  at  some  future  time,  be  the  condition  of  some  race  or  races 
of  men. 

II.    ON  THE    LAWS   OF   EVOLUTION. 

Wallace  and  Darwin  have  propounded  as  the  cause  of  modifica- 
tion in  descent  their  law  of  natural  selection.     This  law  has  been 
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epitomized  by  Spencer  a^the  "preservation  of  the  fittest."  This 
neat  expression  no  doubt  covers  the  case,  but  it  leaves  the  origin 
of  the  fittest  entirely  untouched.  Darwin  assumes  a  ''tendency  to 
variation "  in  nature,  and  it  is  plainly  necessary  to  do  this  in  order 
that  materials  for  the  exercise  of  a  selection  should  exist.  Dar- 
win and  Wallace's  law  is,  then,  only  restrictive,  directive,  conser- 
vative, or  destructive  of  something  already  created.  Let  us,  then, 
seek  for  the  originative  laws  by  which  these  subjects  are  furnished 
—  in  other  words,  for  the  causes  of  the  origin  of  the  fittest. 

The  origin  of  new  structures  which  distinguish  one  generation 
from  those  which  have  preceded  it,  I  have  stated  to  take  place 
under  the  law  of  acceleration.  As  growth  (creation)  of  parts 
usually  ceases  with  maturity,  it  is  entirely  plain  that  the  process 
of  acceleration  is  limited  to  the  period  of  infancy  and  youth  in  all 
animals.  It  is  also  plain  that  the  question  of  growth  is  one  of 
nutrition,  or  of  the  construction  of  organs  and  tissues  out  of  pro- 
toplasm. 

The  construction  of  the  animal  types  is  restricted  to  two  kinds 
of  increase — the  addition  of  identical  segments  and  the  addition 
of  identical  cells.  The  first  is  probably  to  be  referred  to  the  last, 
but  the  laws  which  give  rise  to  it  cannot  be  here  explained.  Cer- 
tain it  is  that  segmentation  is  not  only  produced  by  addition  of 
identical  parts,  but  also  by  subdivision  of  a  homogeneous  part. 
In  reducing  the  vertebrate  or  most  complex  animal  to  its  simplest 
expression,  we  find  that  all  its  specialized  parts  are  but  modifica- 
tions of  the  segment,  either  simply  or  as  sub-segments  of  com- 
pound but  identical  segments.  Gegenbaur  has  pointed  out  that 
the  most  complex  limb  with  hand  or  foot  is  constructed,  first,  of 
a  single  longitudinal  series  of  identical  segments,  fVom  each  of 
which  a  similar  segment  diverges,  the  whole  forming  parallel  series, 
not  only  in  the  oblique  transverse,  but  generally  in  the  longitudi- 
nal sense.  Thus  the  limb  of  the  Lepidosircn  represents  the  simple 
type,  that  of  the  Icthyosaurus  a  first  modification.  In  the  latter 
the  first  segment  only  (femur  or  humerus)  is  specialized,  the  other 
pieces  being  undistinguishable.  In  the  Plesiosaurian  paddle  the 
separate  parts  are  distinguished  ;  the  ulna  and  radius  well  marked, 
the  carpal  pieces  hexagonal,  the  phalanges  well  marked,  etc. 

As  regards  the  whole  skeleton  the  same  position  may  be  safely 
assumed.  Though  Huxley  may  reject  Owen's  theory  of  the  verte- 
brate character  of  the  segments  of  the  cranium,  because  they  are 
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SO  very  different  from  the  segments  in  o|her  parts  of  the  column, 
the  question  rests  entirely  on  the  definition  of  a  vertebra.  If  a 
vertebra  be  a  segment  of  the  skeleton,  of  course  the  skull  is  com- 
posed of  vertebra? ;  if  not,  then  the  cranium  may  be  said  to  be 
formed  of  "  sclerotomes,"  or  some  other  name  may  be  used.  Cer- 
tain it  is,  however,  that  the  parts  of  the  segments  of  the  cranium 
may  be  now  more  or  less  completely  parallelised  or  homologised 
with  each  other,  and  that  as  we  descend  the  scale  of  vertebrated 
animals,  the  resemblance  of  these  segments  to  vertebrae  increases, 
and  the  constituent  segments  of  each  become  more  similar.  In 
the  types  where  the  greatest  resemblance  is  seen,  segmentation  of 
either  is  incomplete,  for  they  retain  the  original  cartilaginous 
basis.  Other  animals  which  present  cavities  or  parts  of  a  solid 
support  are  still  more  easily  reduced  to  a  simple  basis  of  segments, 
arranged  either  longitudinally  (worm)  or  centrifugally  (startfish, 
etc.) 

Each  segment  —  and  this  term  includes  not  only  the  parts  of  a 
complex  whole  but  parts  always  subdivided,  as  the  jaw  of  a  whale 
or  the  sac-body  of  a  mollusk,  —  is  constructed,  as  is  well  known 
by  cell  division.  In  the  growing  foetus  the  first  cell  divides  its 
nucleus  and  then  its  whole  outline,  and  this  process  repeated 
millions  of  times  produces,  according  to  the  cell  theory,  all  the 
tissues  of  the  animal  organism  or  their  bases  from  first  to  last. 
That  the  ultimate  or  histological  elements  of  all  organs  are  pro- 
duced originally  by  repetitive  growth  of  simple,  nucleated  cells 
with  various  modifications  of  exactitude  of  repetition  in  the  more 
complex,  is  taught  by  the  cell  theory.  The  formation  of  some  of 
the  tissues  is  as  follows : 

First  Change — Formation  of  simple  nucleated  cells  from  homo- 
geneous protoplasm  or  the  cytoblastema. 

Second — Formation  of  new  cells  by  division  of  body  and  nu- 
cleus of  the  old. 

Third — Formation  of  tissues  by  accumulation  of  cells  with  or 
without  addition  of  intercellular  cytoblastema. 

A,  In  connective  tissue  by  slight  alteration  of  cells  and  addi- 
tion of  cytoblastema. 

B.  In  blood,  by  addition  of  fiuid  cytoblastema  (fibrin)  to  free 
cells  (tymph  coq^uscles),  which  in  higher  animals  (vertebrates) 
develop  into  blood-cori3U8cles  by  loss  of  membrane,  and  by  cell 
development  of  nucleus. 
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C.  In  muscles  by  simple  conflaenee  of  cells,  end  to  end  and 
mingling  of  contents  (KoUiker). 

D,  Of  cartilage  by  formation  of  cells  in  cytoblast  which  break 
up,  their  contents  being  added  to  cytoblast ;  this  occurring  sev- 
eral times,  the  result  being  an  extensive  cytoblast  with  few  and 
small  cells  (Vogt).  The  process  is  here  an  attempt  at  develop- 
ment with  only  partial  success,  the  result  being  a  tissue  of  small 
vitality. 

Even  in  repair-nutrition  recourse  is  had  to  the  nucleated  cell. 
For  Cohnheim  first  shows  that  if  the  corner  of  a  frog's  eye  be 
scarified,  repair  is  immediately  set  on  foot  by  the  transportation 
thither  of  white  or  lymph  or  nucleated  corpuscles  from  the  neigh- 
boring lymph  heart.  This  he  ascertained  by  introducing  aniline 
dye  into  the  latter.  Repeated  experiments  have  shown  that  this  is 
the  history  in  great  part  of  the  construction  of  new  tissue  in  the 
adult  man. 

Now,  it  is  well  known  that  the  circulating  fluid  of  the  foetus 
contains  for  a  period  only  these  nucleated  cells  as  corpuscles,  and 
that  the  lower  vertebrates  have  a  greater  proportion  of  these  cor- 
puscles than  the  higher,  whence  probably  the  greater  facility  for 
repair  or  reconstruction  of  lost  limbs  or  parts  enjoined  by  them. 
The  invertebrates  possess  only  nucleated  blood  corpuscles. 

What  is  the  relation  of  cell  division  to  the  forces  of  nature,  and 
to  which  of  them  as  a  cause  is  it  to  be  referred,  if  to  any  ?  The 
animal  organism  transfers  the  chemism  of  the  food  (protoplasm) 
to  correlated  amounts  of  heat,  motion,  electricity,  light  (phospho- 
rescence), and  nerve  force.  But  cell  division  is  an  affection  of 
protoplasm  distinct  from  any  of  these.  Addition  to  homogeneous 
lumps  or  parts  of  protoplasm  (as  in  that  lowest  animal,  Protamceba 
of  Heeckel,)  may  be  an  exhibition  of  mere  molecular  force,  or  ad- 
dition as  is  seen  in  the  crystal,  but  cell  division  is  certainly  some- 
thing distinct.  It  looks  to  me  like  an  exhibition  of  another  force, 
and  though  this  is  still  an  open  question,  it  may  be  called  for  the 
present  growth  force.  It  is  correlated  to  the  other  forces,  for  its 
exhibitions  cease  unless  the  protoplasm  exhibiting  it  be  fed.  It  is 
potential  in  the  protoplasm  of  both  protoplasmic  animal  mass  and 
protoplasmic  food,  and  becomes  energetic  on  the  union  of  the 
two.  So  long  as  cell  division  continues  it  is  energetic ;  when 
cells  burst  and  discharge  the  contained  cytoblastema,  as  in  the 
formation  of  cartilage,  it  becomes  again  potential. 
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The  size  of  a  part  is  then  dependent  on  the  amount  of  cell  di- 
vision or  growth  force,  which  has  given  it  origin,  and  the  number 
of  segments  is  due  to  the  same  cause.  The  whole  question,  then, 
of  the  creation  of  animal  and  vegetable  types  is  reduced  to  one 
of  the  amount  and  location  of  growth  force. 

Before  discussing  the  influences  which  have  increased  and  lo- 
cated growth  force,  it  will  be  necessary  to  point  out  the  mode  in 
which  these  influences  must  necessarily  have  affected  growth. 
Acceleration  is  only  possible  during  the  period  of  growth  in  ani- 
mals, and  during  that  time  most  of  them  arc  removed  from  the 
influence  of  physical  or  biological  causes  either  through  their 
hidden  lives  or  incapacity  for  the  energetic  performance  of  life 
functions.  These  influences  must,  then,  have  operated  on  the 
parents,  been  rendered  potential  in  their  reproductive  cells,  and 
become  energetic  in  the  growing  fcBtus  of  the  next  generation. 
However  little  we  may  understand  this  mysterious  process,  it  is 
nevertheless  a  fact.  Says  Murph3'',  "  There  is  no  act  which  may  not 
become  habitual,  and  there  is  no  habit  that  may  not  be  inherited." 
Materialized,  this  may  be  rendered — there  is  no  act  which  does 
not  direct  growth  force,  and  therefore  there  is  no  determination 
of  growth  force  which  may  not  become  habitual ;  there  is,  then, 
no  habitual  determination  of  growth  force  which  may  not  be  in- 
herited ;  and  qf  course  in  a  growing  foetus  becomes  at  once  ener- 
getic in  the  production  of  new  structure  in  the  direction  inherited, 
which  is  acceleration. 

in.    THE   INFLUENCES   DIKECTING    GROWTH   FORCE. 

Up  to  this  point  we  have  followed  paths  more  or  less  distinctly 
traced  in  the  field  of  nature.  The  positions  taken  appear  to  me 
either  to  have  been  demonstrated  or  to  have  a  great  balance  of 
probability  in  their  favor.  In  the  closing  part  of  these  remarks  I 
shall  indulge  in  more  of  h3^othe8is  than  heretofore. 

What  are  the  influences  locating  growth  force  ?  First,  physical 
and  chemical  causes ;  second,  use  ;  third,  effort.  I  leave  the  first, 
as  not  especially  prominent  in  the  economy  of  type  growth 
among  animals,  and  confine  myself  to  the  two  following.  The 
effects  of  use  are  well  known.  We  cannot  use  a  muscle  without 
increasing  its  bulk;  we  cannot  use  the  teeth  in  mastication 
without  inducing  a  renewed  deposit  of  dentine  within  the  pulp- 
cavity  to  meet  the  encroachments  of  attrition.    The  hands  of 
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the  laborer  are  always  larger  than  those  of  men  of  other  pur- 
suits. Pathologj'  furnishes  us  with  a  host  of  hypertrophies,  exos- 
toses, etc.,*  produced  by  excessive  use,  or  necessity  for  increased 
means  ©f  performing  excessive  work.  The  tendency,  then,  in- 
duced by  u^  in  the  parent  is  to  add  segments  or  cells  to  the  or- 
gan iised.  Use  thus  determines  the  locality  of  new  repetitions 
of  parts  already  existing,  and  determines  an  increase  of  growth 
force  at  the  same  time,  by  the  increase  of  food  always  accompany- 
ing increase  of  work  done,  in  every  animal. 

But  supposing  there  be  no  part  or  organ  to  use.  Such  must 
have  been  the  condition  of  every  animal  prior  to  the  appear- 
ance of  an  additional  digit  or  limb  or  other  useful  element.  It 
appears  to  me  that  the  cause  of  the  determination  of  growth  force 
is  not  merely  the  irritation  of  the  part  or  organ  used  by  contact 
with  the  objects  of  its  use.  This  would  seem  to  be  the  remote 
cause  of  the  deposit  of  dentine  in  the  used  tooth,  in  the  thick- 
4^ing  epidermis  of  the  hand  of  the  laborer,  in  the  wandering  of 
^  the  lymph-cells  to  the  scarified  cornea  of  the  frog  in  Cohnheim's 
experiment.  You  cannot  rub  the  sclerotica  of  the  eye  without 
producing  an  expansion  of  the  capillary  arteries  and  coiresponding 
increase  in  the  amount  of  nutritive  fluid.  But  the  case  may  be 
different  in  the  muscles  and  other  organs  (as  the  pigment  cells  of 
reptiles  and  fishes)  which  are  under  the  control  of  the  volition  of 
the  animal.  Here,  and  in  many  other  instances  which  might  be 
cited,  it  cannot  be  asserted  that  the  nutrition  of  use  is  not  under 
the  direct  control  of  the  will  through  the  mediation  of  nerve  force. 
Therefore  I  am  disposed  to  believe  that  growth  force  may  be,  by 
the  volition  of  the  animal,  as  readily  determined  to  a  locality  where 
an  executive  organ  does  not  exist,  as  to  the  first  segment  or  cell 
of  such  an  organ  already  commenced,  and  that  therefore  effort  is 
in  the  order  of  time,  the  first  factor  in  acceleration. 

Effort  and  use  have,  however,  very  various  stimuli  to  their  ex- 
ertion. 

Use  of  a  part  by  an  animal  is  either  compulsory  or  optional. 
In  either  case  the  use  may  be  followed  by  an  increase  of  nutrition 
under  the  influence  of  reflex  force  or  of  direct  volition. 

A  compulsory  use  would  naturally  occur  in  new  situations  which 
take  place  apart  from  the  control  of  the  animal,  where  no  alterna- 
tives are  presented.  Such  a  case  would  arise  in  a  submergence 
of  land  where  land  animals  might  be  imprisoned  on  an  island  or 
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in  swamps  surrounded  by  water,  and  compelled  to  assume  a  more 
or  less  aquatic  life.  Another  case  which  has  also  probably  often 
occurred,  would  be  when  the  enemies  of  a  species  might  so  increase 
as  to  compel  a  large  number  of  the  latter  to  combat  who  would 
previously  have  escaped  it. 

In  these  cases  the  structure  produced  would  be  necessarily 
adaptive.  But  the  effect  would  be  most  frequently  to  destroy  or 
injure  the  animals  (retard  tliem)  thus  brought  into  new  situations 
and  compelled  to  an  additional  struggle  for  existence,  as  has,  no 
doubt,  been  the  case  in  geologic  history.  Preservation,  with  mod- 
ifications would  only  ensue  where  the  changes  should  be  introduced 
very  gradually.  This  mode  is  always  a  consequence  of  the  op- 
tional use.  The  cases  here  included  are  those  where  choice  se- 
lects from  several  alternatives,  thus  exercising  its  influence  on 
structure.  Choice  will  be  influenced  by  the  emotions,  the  imagina- 
tion, and  by  intelligence. 

As  examples  of  intelligent  selection  the  modified  organisms  of 
the  varieties  of  bees  and  ants  must  be  regarded  as  striking  exam- 
ples of  its  exercise.  Had  all  in  the  hive  or  hill  been  modified 
alike,  as  soldiers,  queens,  etc.,  the  origin  of  the  structures  might 
have  been  thought  to  be  compulsoiy ;  but  varied  and  adapted  as 
the  different  forms  are  to  the  wants  of  a  community,  the  influence 
of  intelligence  is  too  obvious  to  be  denied.  The  stnictural  results 
are  obtained  in  this  case  by  a  shorter  road  than  by  inheritance. 

The  selection  of  food  offers  an  opportunity  for  the  exercise  of 
intelligence,  and  the  adoption  of  means  for  obtaining  it  still 
greater  ones.  It  is  here  that  intelligent  selection  proves  its  su- 
premacy as  a  guide  of  use,  and  consequently  of  structure,  to  all 
the  other  agencies  here  proposed.  The  preference  for  vegetable 
or  for  animal  food  determined  by  the  choice  of  individual  animals 
among  the  omnivores,  which  were,  no  doubt,  according  to  the  palse- 
ontological  record  the  predecessors  of  our  herbivores,  and  per- 
haps of  carnivores  also,  must  have  determined  their  course  of 
life  and  thus  of  all  their  parts  into  those  totally  distinct  di- 
rections. The  choice  of  food  under  ground,  on  the  ground,  or  in 
the  trees  would  necessarily  direct  the  uses  of  organs  in  those  di- 
rections respectively. 

Intelligence  is  a  conservative  principle  and  always  will  direct 
effort  and  use  into  lines  which  will  be  beneficial  to  its  possessor. 
Thus  we  have  the  source  of  the  fittest — i.e.,  addition  of  parts 
by  increase  and  location  of  growth  force  directed  by  the  will — 
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the  will  being  under  the  influence  of  various  kinds  of  compulsory 
choice  in  the  lower,  and  intelligent  option  among  higher  animals. 
Thus  intelligent  choice  may  be  regarded  as  the  originator  of  the 
fittest,  while  natural  selection  is  the  tribunal  to  which  all  the  re- 
sults of  accelerated  growth  are  submitted.  This  preserves  or 
destroys  them,  and  determines  the  new  points  of  departure  on 
which  accelerated  growth  shall  build.     . 

Acceleration  under  the  influence  of  effort  accounts  for  the  exis- 
tence of  rudimental  characters.  Many  other  characters  will 
follow  at  a  distance,  the  modiflcations  proceeding  in  accordance 
with  the  laws  here  proposed,  and  retardation  is  accounted  for  by 
complementary  or  absolute  loss  of  growth  force. 

Prof.  Gray,  Prof.  Swallow,  Dr.  Hilgaud,  Mr.  Putnam,  and  others 
participated  in  the  discussion  of  this  paper. 

Tub  following  papers  were  also  read  in  Skction  B,  bnt  the  authors 
have  failed  to  send  us  abstracts :  — 

ATlieory  on  the  Nature  of  the  DlfTerence  in  the  Mental  Capacity  of  High  and  Low  Races  of 

Mt*n.—  By  Mr.  Rexah  IIavih. 
Obsorviittuns  on  the  Geology,  Physical  Features  and  Retrocession  of  Niagara  Falls.— By  Mr. 

Ukorue  W.  IIolley. 
Contributions  to  Physigraphlc  and  Dynamical  Geology.— By  Prof.  Riciiakd  Owen. 
On  the  Phylldtuxls  of  the  (^ucurhltacea*.— By  Mr.  H.  W.  Ravknkl. 
Remnrks  on  the  Geology  of  the  Mississippi  Bottom.— By  Dr.  E.  A.  Smith. 
Beniarks  on  the  Catslcill  Re<l  San^l^tone  Group  as  it  occurs  upon  the  borders  of  New  Yorlc  and 

Pennsylvania.— By  I*ror.  James  Hall. 
RiMiiarks  on  tlic  Snow  Line  in  the  Mountains  of  Montana.— By  Prof.  G.  C.  Swallow. 
iSome  Observations  on  the  G*'ology  of  Ohio.- By  Pn>f.  E.  B.  Andrews. 
Notice  of  Tertiary  Insects  found  by  F.  C.  A.  Richardson  on  the  Green  River  in  Wyoming.— By 

Prof.  .1.  H.  MrCiiK>XKY. 
On  Fossils  and  Minerals  from  North  Carolina.— By  Prof.  W.  C.  Kerb. 

The  following  were  read  by  title  only :  — 

The  Classtflcatlon  of  Echino<lcrnis  fh)m  their  Microscopic  Stnictnre.- By  Mr.  A.  AOA8SIZ. 

ObscrvHtions  on  the  (^onnuoii  Ground  Worm.— By  Mr.  Jame.h  J.  H.  GREGORY. 

Some  Questions  oil  Surface  (*eology^— Bv  Prof.  Frank  H.  Bradley. 

On  the  Kntozoa  Peculiar  to  Swine.—  By  Dr.  W.  B.  Fletciikh. 

On  the  Apparently  Oiie-ninked  Phyllolaxis  of  Baptiala  fierfollata.- By  Mr.  H.  W.  Ravxxel. 

On  the  (ffoloio' of  Nortliwest«rn  .MasHachusi'tts.— By  Prof.  Sanborn  Tknney. 

Remarks  on  the  (Mnnahar  and  other  Minerals  n-oui  California.— By  I*rof.  J.  Lawrence  Smith. 

Remarks  on  the  Al>lcs  DouKlassll  and  a  new  Species,  or  a  i>ecullar  variety  of  Abies  baisauilfera 

of  tlie  Rocky  Mountains.— By  Prof.  G.  C.  Swallow. 
On  bome  ot  the  results  in  Geology  and  Palaeontology  of  tlie  Geological  Survey  of  Oiiio.— By 

Prof.  J.  S.  Newberry. 
Tlie  Lignites  of  the  West:  their  Geoloiry  and  Economic  value.— By  Prof.  J.  8.  Newberry. 
On  the  Homologies  of  the  Rays  of  the  Dorbal  Fins  of  Polyptcras.— By  Prof.  E.  D.  COi'E. 

The  following  were  given  as  lectures  at  the  General  Sessions  held  at 
Terre  Haute:  —  **0n  the  Fertilization  of  Flowers  by  Insect  A^iency,"  by 
Prof.  Asa  Giiay.    "  On  the  Ptt-rosaurla,"  by  Dr.  B.  Watkbhodsk  Hawkins. 

Dr.  T.  STKitRY  Hunt  also  delivered  a  lecture  at  Indianapolis,  *»0n  the 
Coal  and  Iron  Resources  of  Indiana,"  and  Prof.  £.  S.  MoitSE  gave  a  lec- 
ture at  a  general  session  in  Indianapolis,  '*  On  some  of  the  Common 
Animals." 

The  following  papers,  presented  before  Section  A,  were  also  of  spec- 
ial interest  to  members  of  Section  B:  — 

On  ttie  Rainfall  In  the  United  States.— By  Prof.  JOfiBril  Hknry. 

On  the  Dnst  Storm  which  occurred  In  Clinton  Co.,  Ind.,  Dec.  24, 1870.— By  Prof.  J.  TmoLKY. 

On  a  new  form  of  Boomerang  in  use  among  the  Magnt  Puebla  Indians  of  North  America.— By 

Dr  C  C  Parry 
The  Character  and  Chemical  Composition  of  the  Meteorite  that  Ml  in  May,  near  Searsmont, 

Me.— By  Prof.  J.  Lawrence  Smith. 
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Description  of  the  exact  Locality  of  the  iiDmense  masses  of  Meteoric  Iron  in  CahuUa,  Mexico, 

with  the  analysis  of  one  rtMSuntir  discovered.— By  Prof.  J.  Lawrknxk  Smith. 
On  Dentistry  as  practiced  by  the  Romans  euO  years  B.  C— By  Dr.  Ekka  Kead. 

Thr  following  abstracts  of  remarks,  made  in  connection  with  several 
papers,  are  of  sufficient  interest  to  print,  tliou^h  tlie  papers  to  which  they 
shoald  have  been  appended  do  not  appear  owing  to  our  falling  to  receive 
abstracts  from  their  authors:  — 

Prof.  E.  W.  H11.OARD  remarked.  In  the  discussion  of  the  paper  by  Dr. 
Smith  on  the  "Mississippi  Bottom,"  that  his  own  observations  in  the 
Tensas  bottom,  in  Louisiana,  confirmed  those  of  Dr.  Smith.  Much  of  the 
best  land  there,  is  a  genuine  prairie  soil,  full  of  calcareous  concretions  — 
a  feature  entirely  foreign  to  the  true  river  alluvium  as  well  as  the  modern 
paludal  deposits.  These  calcareous  concretions  appear  to  result  from 
the  maceration  and  dissolution  of  the  fossil  shells,  as  distinctly  observed 
in  several  localities;  and  are  very  characteristic  of  the  lower  portion  of 
the  Port  Hudson  beds.  There  can  be  no  doubt  that  a  very  large  portion 
of  the  celebrated  "alluvial"  lands  of  the  lower  Mississippi  are  no  al- 
luvium at  all  I  but  substantially  result  from  the  disintegration  of  these 
older  beds. 

During  the  discussion  on  Prof.  Andrews*  paper  on  the  "Geology  of 
Ohio,"  the  following  remarks  were  made :  — 

Prof.  A.  WiNCHKLL  remarked  that  he  had  examined  the  boulder-like 
stone  taken  by  Professor  Andrews  from  a  coal  bed  in  Oliio  and  felt  very 
confident  that  it  wtis  a  genuine  boulder  of  Carboniferous  times.  The 
fragment  showed  that  the  rock  bad  been  a  smoothed  and  rounded  frag- 
ment of  quartzite,  composed  of  glassy  and  smurky  grains  of  quartz,  and 
that  in  every  respect  it  was  undistlnguishable  from  surface  boulders  of 
Huronian  quartzites,  so  abundant  throughout  the  north.  It  was  a  very 
interesting  phenomenon,  since,  so  far  as  he  remembered,  it  was  the  first 
instance  of  the  discovery  of  a  boulder  in  a  bed  of  bituminous  coal.  It 
need  not  surprise  us,  however,  because  geologists  well  know  that  from 
the  beginning  to  the  end  of  the  Coal-measure  epoch,  there  were  frequent 
intervals  during  which  agencies  existed  which  overspread  portions  of 
the  sea-bottom  with  rounded  quartzose  fragments,  evidently  transported 
ftom  the  far  north.  Whatever  these  agencies  were,  it  would  not  be  un- 
likely that  an  occasional  boulder  should  become  mingled  with  the  vegeta- 
ble and  alluvial  materials  quietly  accumulating  for  the  formation  of  a 
future  bed. of  coal. 

Dr.  C.  A.  White  said  he  could  not  detect  the  presence  of  any  horn- 
blende in  this  piece  of  rock  under  his  lens.  It  seems  to  be  only  a 
quartzite,  similar  masses  of  which  he  had  often  found  in  the  coal-meas- 
ures of  Iowa.  He  had  seen  masses  of  quartzite  imbedded  in  the  very 
soft  Impure  sandstones  of  the  lower  Coal-measures  there,  which  had 
evidently  been  formed  as  quartzite  just  where  they  are,  as  the  lines  of 
stratification  pass  continuously  through  the  soft  sandstone  and  the 
quartzite  lumps.  The  manner  In  which  these  quartzite  masses,  great  nnd 
small,  have  originated  need  not  now  be  discussed,  but  it  is  certain  that 
they  did  originate  where  we  now  find  them.  He  could  not  help  regarding 
this  mass  as  having  a  similar  origin. 

During  one  of  the  general  discussions.  Prof.  A.  H.  Worthen  said  that 
the  vertical  range  of  the  remains  of  the  mammoth  and  mastodon  is  an 
interesting  question;  and  bearing  upon  that  I  will  relate  the  circum- 
stances attending  the  discovery  of  the  bones  found  between  Illlopolls 
and  Nlantic,  in  Macon  Co.,  in  Illinois,  In  September,  1870.  A  farmer 
while  digging  a  shallow  well,  to  obtain  water  for  the  supply  of  stock, 
in  a  low  peaty  bog,  at  the  depth  of  four  feet  below  the  surface,  came 
upon  what  proved  to  be  an  entire  tusk  of  a  mastodon.    This  tusk  was 
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nine  feet  in  length,  and  eight  inches  in  diameter  at  the  largest  ex- 
tremity, and  entirely  perfect.  In  addition  to  this,  he  obtained  abont 
two-tiiii'ds  of  tlie  other  tustc,  the  lower  jaw,  with  the  teeth  all  remaining 
in  their  places,  the  teeth  of  the  upper  Jaw,  and  also  some  fragments  of 
other  bonus  of  the  same  animal.  With  these  were  found  a  pair  of  the 
antlers  of  a  large  elk,  with  some  other  bones  of  the  same  animal,  and  also 
bones  or  the  buffalo  and  deer.  These  were  all  embedded  in  a  quicksand 
containing  Physa,  Planorbis,  and  Cyclas,  of  existing  species,  and  beneath 
four  feet  of  black  peaty  soil. 

There  are,  in  the  Illinois  State  Collection,  some  other  remains  of  this 
kind,  which  have  been  found  in  older  deposits,  among  which  are  fVag- 
ments  of  two  mammoths  found  in  true  Drift,  and  bones  of  another  speci- 
men of  mastodon  found  in  the  vicinity  of  Morris,  in  Grundy  County,  in 
undisturbed  Drift,  at  a  depth  of  eight  feet  below  the  surface,  so  that  these 
extinct  animals  seemed  to  have  lived  in  Illinois  down  to  a  comparatively 
recent  period.  At  Alton,  Illinois,  a  jaw  of  a  mastodon,  with  both  teeth 
remaining  in  place,  was  found  at  the  base  of  the  Loess,  thirty  feet  below 
the  surface. 

The  meetings  of  Section  B  were  well  attended,  and  the  members  while 
feeling  the  necessity  for  fuller  discussions  of  many  papers,  forebore  to  do 
so  on  account  of  the  limited  time  for  critical  work  in  the  section. 

The  officers  of  the  section  were  Prof.  C.  G.  Swallow  of  St.  Louis, 
Fermnnent  Chairman;  Mr.  J.  E.  Emkrton  of  Salem,  Secretary;  Profes- 
sors CopB,  Morse  and  Mahcy,  Sectional  Committee. 

Subsection  (of  Section  A.)  MICROSCOPY. 

The  Subsection  of  Microscopy  renewed  its  organization  by  the  elec- 
tion of  the  following  officers :  Chairman,  Prof  J.  £.  Hiloard  of  Wash- 
ington.; Secrptary,  Dr.  W.  W.  Bdtteukield  of  Indianapolis;  Sectional 
Committee,  Messrs.  Ward,  Bicknkll  and  Tuttle. 

The  attendance  was  smaller  than  at  the  two  previous  meetings,  but  the 
papers  and  discussions  presented  some  points  of  unusual  interest.  The 
abstract  of  Prof.  Ward's  paper  is  the  only  one  we  have  received  in  time 
for  publication  in  this  number. 

Among  the  novelties  of  apparatus  may  be  noticed  the  observation  of 
the  electric  induction  spark  by  the  micro-spectroscope,  by  Prof.  Vander 
Weyde;  the  oblique  illumination  of  transparent  objects  under  high  pow- 
ers by  means  of  litrht  reflected  from  a  plane  mirror  lying  upon  the  stage 
and  directly  beneath  the  mounted  object — a  little  expedient  of  great  prac- 
tical convenience,  also  by  Prof.  Vander  Weyde;  the  adoption  of  the  Wen- 
ham  Binocular  arrangement  by  Zentmayer;  and  the  somewhat  general 
introduction  into  use  of  the  eye-piece  condensers  with  a  wide  horizontal 
illumination  (for  binoculars)  upon  the  plan  proposed  by  Prof.  Ward  at  the 
Troy  meeting  last  summer,  and  published  in  the  Naturalist  of  Dec,  1870. 
Mr.  BIcknell  places  the  stop-plate  between  the  lenses  of  the  condenser, 
instead  of  below  them;  and  Prof.  Ward,  while  retaining  the  eye-piece 
arrangement  for  use  with  low  powers,  for  high  powers  combines  the  cen- 
tring adjustment.  Iris  diaphragm,  and  stop-plate,  with  an  achromatic 
combination  of  larger  angle  and  more  perfect  corrections. 

The  committee  on  uniform  standards  in  the  powers  of  objectives  and 
eye- pieces  being  unprepared  to  report,  Messrs.  Ward  and  BIcknell  re- 
ported verbally,  and  the  committee  was  continued  until  the  next  meeting. 
While  an  exact  uniformity  in  the  amplifying  power  of  lenses  in  the  same 
denomination  is  not  to  be  looked  for.  it  is  believed  that  much  of  the  ex- 
isting confusion  may  be  remedied.  Many  microscopists,  the  speakers 
among  the  number,  have  long  been  accustomed  to  alter  the  denomination 
of  their  lenses  so  as  to  represent,  as  nearly  as  practicable,  their  amplify- 
ing power  when  in  actual  use ;  and  probably  the  principal  makers  in  this 
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country  will  freely  cooperate  with  inicroscopists  attaining  this  very  de- 
siruble  result.  The  introduction  already  partially  accomplished,  of  a  grad- 
ing of  the  eye-pieces  by  comparison  with  equivalent  single  lenses*  2in.,  1 
in.)  i  in.f  etc.,  may  render  this  part  of  the  subject,  which  seemed  almost 
nnuttninablc,  the  easiest  and  first  to  be  accomplished.  The  remarks  on 
the  subject  of  powers  will  be  given  in  a  future  number  of  the  Naturaust. 

On  a  New  Micro-telescope.  — By  Prof.  R.  H.  Ward. 

This  is  designed  especially  for  travelllDg  and  field  nse,  but  ap- 
plicable to  some  of  the  daily  work  of  the  microscopist.  It  con- 
sists of  a  stand  and  accessories  as  follows  :  (A)  An  ordinary  Tank 
Microscope  having  the  body  focussed  by  a  rack  and  clamped  at 
any  desired  height  upon  a  stand  like  that  of  the  bull's  eye  con- 
densers. Probably  few  naturalists  have  any  suspicion  of  the  real 
usefulness  of  this  little  piece  of  apparatus,  not  only  in  the  stud3' 
of  objects  living  in  an  aquarium  or  preserved  in  alcohol,  glyce- 
rine, etc.,  but  for  the  hasty  inspection  of  herbarium  specimens 
permanently  fastened  upon  sheets  of  paper  too  large  for  the  stage 
of  an  ordinary  microscope,  and  for  the  preliminary  examination  of 
objects  in  jars,  boxes,  dissecting  troughs,  etc.  The  writer  always 
keeps  upon  his  working  table  such  an  instrument  carrying  a  double 
nose-piece  (the  crooked  form)  and  usually  one-inch  and  three-inch 
objectives,  and  uses  it  continually  and  with  great  satisfaction  as 
a  substitute  for  a  simple  microscope.  The  brass  foot-plate  at 
the  bottom  of  the  upright  pillar  should  be  made  somewhat  larger 
and  heavier  than  usual.  (B)  A  Stage  of  convenient  size  and 
simple  construction,  sliding  upon  the  upright  pillar  and  capable  of 
being  clamped  securely  in  any  position.  This  stage  carries  a 
diaphragm  and  mirror  below  and  stage  forceps  above,  and  enables 
the  instrument  to  be  used  as  a  vertical  compound  microscope  for 
ordinary  work  when,  as  in  travelling  or  on  a  field-day,  no  more 
commodious  stand  may  be  available.  This  combination  may  also 
be  used  as  a  dissecting  microscope,  though  for  that  purpose  it  is 
greatly  preferable  to  use  the  Tank  Microscope  as  a  magnifier  only, 
and  to  place  the  object,  if  opake,  on  the  table,  or  if  transparent, 
on  the  stage  of  any  good  dissecting  microscope  that  may  be  within 
reach.  (C)  A  Draw  Tube  sliding  over  the  compound  body  from 
below,  and  capable  of  being  fastened  by  a  bayonet  catch  to  the 
brass-work  through  which  the  compound  body  is  moved  by  the 
rack^  The  objective  in  the  compound  body  now  acts  as  an  erec- 
tor, and  another  is  to  be  screwed,  by  means  of  a  large  adapter, 
into  the  lower  end  of  the  Draw  Tube,  to  act  as  the  objective. 
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Fig.  110. 


The  rack-movement  now  only  varies  the  power,  and  may  be  thus 
used  as  a  fine  adjustment,  while  the  coarse  adjustment  must  be 
gained  by^  moving  the  whole  instrument.  This  combination  is 
extremely  useful  for  dissecting,  its  great- 
est -misfortune  being  that  it  is  a  mo- 
nocular arrangement.  (D)  A  Telescopic 
Object  Glass  of  one  inch  linear  aperture 
and  four  inch  solar  focus,  to  be  screwed, 
instead  of  the  objective,  into  the  bottom 
of  the  Draw  Tube.  To  this  Object  Glass 
the  compound  body  with  its  eye-piece 
and  objective  acts  as  an  erecting  eye- 
piece, and  is  focussed  by  means  of  its 
rack-movement.  This  combination  gives 
a  telescope  of  good  working  qualities, 
and  of  power  entirely  disproportioned  to 
its  size.  (E)  A  brass  Pillar  (Fig.  110)  about  two  inches  long, 
having  a  steel  transverse  bar  for  a  handle,  and  at  its  lower  end  a 
gimlet-screw  to  be  fastened  into  a  tree,  post,  or  board.  Into  its 
upper  end  may  be  screwed  the  upright  pillar  of  the  Tank  Micro- 
scope. The  gimlet  screw  may  be  made  of  steel,  which  is  some- 
what durable,  or  a  common  iron  screw  may  be  used,  which  easily 
wears  out  but  can  be  replaced  at  a  nominal  expense.  This  fixture 
adapts  the  instrument  to  field  use,  as  a  microscope  or  telescope. 

This  instrument  should  be  furnished  with  a  compressor  and  two 
objectives, — a  one-inch  and  a  two-inch,  two-thirds  inch,  one-half 
inch,  or  four-tenths  inch,  according  to  the  wants  of  the  owner. 
Either  of  these  objectives  may  be  used  as  an  erector,  though  the 
higher  ones  will  seldom  be  preferred  for  this  purpose.  The  four 
or  five  inch  objective  usually  furnished  with  tank  microscopes  ma}* 
well  be  dispensed  with,  as  its  effect  is  easily  gained  by*means  of 
the  erecting  arrangement.  Microscopists  who  have  laid  aside  the 
ordinary  "erector"  of  the  shops  as  an  entirely  unsatisfactory 
affair,  need  not,  on  that  account,  expect  a  similar  failure  in  the 
use  of  a  good  one-inch  or  two-inch  objective  as  an  erector. 

The  cost  of  this  instrument  ought  not  to  be  large.  It  should 
not  exceed  sixty  or  seventy  dollars  to  those  already  supplied  witli 
objectives  and  compressors,  or  one  hundred  dollars,  complete. 

The  following  papers  were  also  read  in  the  Subsection  of  Microscopy : 

Report  on  Photographing  Histological  Preparations  bv  Sunlight.— By  Dr.  J.  J.  WOOD w ABO. 
Remarks  on  a  new  form  of  Achromatlo  Condenser.—  By  Mr.  £.  Bickmell. 


610  OFFICEBS.      BEMABKS. 

Remarks  on  recent  improveroent«  In  Achromatic  Condensers.— By  Prof.  R.  H.  Ward. 

On  the  use  uf  the  Microscope  In  Chemical  Analysis.— By  Prof.  P.  H.  Vander  Wkydc. 

On  the  observation  tif  the  Electric  induction  Spark  by  the  Mlcro*spectro8cope.— By  Prof. 

P.  H.  Vander  Weyde. 
On  Oblique  Microscupio  Illumination,  and  a  new  simple  Apparatus  for  the  same.— By  Prof. 

P.  li.  Vandkk  Wkydb. 
On  s<)uje  observed  ciiauKes  In  Vortlcella.— By  Mr.  A.  H.  Tuttle. 

On  a  StaiiUard  of  Powers  for  Microscopical  Objectives  and  Eve  Pieces.- By  Prof.  WARD. 
On  the  Microscopic  Structure  of  Eozoou  Cauadense.— By  Mr.  E.  BiCKNBLL. 


GENERAL  OFFICERS  OF  THE  INDIANAPOLIS  MEETING. 

President,  Prof.  Asa  Gray  of  CarabridKc ;  Vice  President,  Prof.  G.  F. 
Barker  of  New  Haven ;  Permanent  iSecretary,  Prof.  Joskph  Lovkring  of 
Cambridge;  General  Secretary,  F.  VV.  Putnam,  A.M.,  of  Salem;  Treas- 
urer, Wm.  S.  Vaux,  Esq.,  of  Philadelphia;  Standing  Committee  present: — 
Messrs.  Gray,  Barker,  Lovicking,  Putnam,  Hunt,  J.  L.  Smith,  Swal- 
low, Hall,  J.  E.  Hilgard,  Winchell,  Cox,  Lapiiam. 

One  hundred  and  seven  papers  were  entered,  of  which  thirty-two  were 
read  in  full  in  Section  B,  and  eleven  by  title ;  ten  were  read  in  Subsection 
of  Microscopy;  thirty  in  full  in  Section  A,  and  seven  by  title;  two  in 
the  General  Session;  and  fifteen  were  not  entered  on  the  daily  pro- 
grammes. 

The  ttrst  morning  (Wednesday,  Aug.  IG)  was  given  to  organization,  the 
woric  of  the  sections  commencing  in  the  afternoon.  In  t!ie  evening  the 
retiring  president,  Dr.  Hunt,  gave  his  address,  and  resigned  the  ciiair  to 
the  president  elect.  Friday  and  Saturday  were  given  to  the  excursion 
to  the  coal  field  of  Clay  county,  and  to  Terre  Haute,  where  the  Associa- 
tion was  most  cordially  welcomed.  The  town  of  Brazil  also  welcomed 
the  Association  on  the  trip  to  the  coal  field,  which  with  several  other  cor- 
dial greetings,  extended  cither  to  tlie  Association  as  a  body,  or  to  small 
numbers  of  its  members,  evinced  the  hearty  appreciation  in  which  the  ob- 
jects of  the  Association  were  held  by  the  inhaliitants  of  Indiana.  The 
local  secretary.  Prof  Cox,  the  otficers  at  the  State  House,  and  citizens 
who  took  a  part  in  the  reception,  have  left  the  Association  in  debt  to  them 
for  their  untiring  efforts  and  generous  welcome. 

Of  the  Mammoth  Cave  and  the  Ancient  Mounds  on  the  Wabash,  visited 
after  the  adjournment,  we  shall  have  papers  in  ftiture  numbers. 

The  invitation  to  hold  the  next  meeting  in  San  Francisco  was  renewed 
by  letter  from  the  Board  of  Trade  and  the  Academy  of  Sciences,  and  was 
accepted  provided  the  necessary  arrangements  could  be  made. 

The  invitation  from  Dubuque  was  accepted  conditionally  to  that  of  San 
Francisco.  Invitations  to  hold  future  meetings  of  the  Association  in  the 
following  cities  were  received :  Pittsburg,  St.  Louis,  Ann  Arbor,  and 
Leavenworth. 

A  Committee  on  the  Geological  Survey  of  Missouri,  and  one  relating  to 
Observations  to  be  made  at  Niagara  Falls,  were  appointed. 

OFFICERS  electro  FOR  THE  MEETING  OF   1872. 

President,  Prof.  J.  Lawrence  Smith  of  Louisville ;  Vice  President,  Prof. 
Alex.  Winchell  of  Ann  Arbor;  Permanent  Secretary,  Prof.  Joseph  Lov- 
ering  of  Cambridge;  General  Secretary,  Prof.  £.  S.  Morse  of  Salem; 
Treasurer,  Wm.  S.  Vaux,  Esq.,  of  Philadelphia;  Auditing  Committee,  Dr. 
H.  Wheatland  of  Salem  and  Professor  H.  L.  Eustis  of  Cambridge; 
Standing  Committee  Ex  Officio,  Messrs.  Smith,  Winchell,  Lovering, 
Morse,  Vaux,  Gray,  Barker,  Putnam. 

Committee  from  the  Standing  Committee  to  arrange  for  next  meeting : 
Profs.  J.  L.  Smith,  Asa  Gray,  Joseph  Lovering,  In  connection  with  a 
committee  from  the  Association  at  large,  consisting  of  Profs.  J.  L.  Smith, 
J.  D.  Whitney  and  O.  C.  Marsh. 

The  Association  adjourned  on  Tuesday  night,  August  22d. 


THE 

AMERICAN     NATURALIST. 

Vol.  v.- OCTOBER,  1871. -No.  10. 
EXPERIMENTS  WITH  VIBRATING  CILIA. 

BY  JEFFRIES  WTMAN,  H.D. 


The  motions  of  vibrating  cilia,  and  their  action  on  the  water 
around  them,  are  among  the  most  beautiful  sights  shown  by  the  mi- 
croscope. They  are  best  seen  on  the  respiratory  surfaces  of  both 
land  and  aquatic  animals,  and  of  the  last,  the  gills  of  the  Mytili 
are  especially  favorable  for  examination.  In  such  cases,  the  effects 
are  confined  to  the  movement  of  the  secreted  mucus,  or  of  the 
surrounding  water,  and  the  particles  floating  in  it,  while  in 
others  the  cilia  cover  the  outer  surface  and  become  the  chief  or- 
gans of  locomotion,  as  in  the  Infusoria.  In  the  eggs  of  Radi- 
ates and  Molluscs,  as  in  the  remarkable  phenomenon  of  the  rota- 
tion of  the  yolk,  much  larger  masses  are  moved,  and  among 
Batrachians,  the  yolk,  soon  after  impregnation  and  segmentation, 
being  large  enough  to  be  easily  watched  with  the  naked  eye,  is 
seen  to  revolve  steadily  under  ciliary  influence.  Even  the  re- 
cently hatched  larvae  of  frogs  and  toads  are  carried  along  bodily 
by  the  same  agents  distributed  over  the  whole  outward  surface, 
without  the  slightest  aid  from  the  muscular  system.  In  all  of 
these  instances,  however,  although  in  some  the  mass  moved  is  con- 
siderable, the  motion  takes  place  in  a  fluid,  of  nearly  the  same 
specific  gravity  as  the  objects,  and  so  the  force  required  to  give 
the  motion  is  exceedingly  small.  Indeed  everything  serves  to 
give  the  impression  that  cilia  are  capable  of  exerting  only  the 

Entered  according  to  Act  of  Congress,  In  the  year  1871,  by  the  Psabody  Acadehy  of 
SciJSNCE,  in  the  OflSbe  of  the  Librarian  of  Congress,  at  W&slilngton. 
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most  delicate  efforts.  There  are  several  ways  in  which  their 
effects  may  be  shown  without  the  aid  of  the  microscope,  but 
the  most  common  is  that  of  sprinkling  some  light  powder  over 
the  ciliated  membrane,  from  which  the  powder  is  soon  swept  away. 
The  object  of  this  paper  is  to  explain  some  other  methods  adapted 
to  class  experiments  having  the  same  end  in  view,  but  b}'  which 
motion  is  imparted  to  much  larger  masses,  and  also  to  show  that 
in  some  instances  a  much  greater  resistance  can  be  overcome  than 
has  generally  been  supposed  possible. 

I.  Eocperiments  in  water.  —  For  these  the  gills  of  Unios  and 
Anodontas  are  well  suited.     Their  cilia  are  quite  active,  and  vi- 
brate in  such  directions,  that  on  the  inner  gill  the  motion  is  from 
the  free  edge,  and  on  the  outer  to  it,  facts  which  the  experimenter 
should  keep  in  mind.     If  an  inner  gill  is  cut  away  from  its  at- 
tachment and  laid  on  the  bottom  of  a  flat  dish,  its  cilia  acting  as 
legs,  it  will  soon  begin  to  move  with  its/ree  edge  forwards,  and  will 
in  the  course  of  time,  travel  the  entire  length  of  the  dish.     We 
have  seen  a  whole  gill  move  ten  inches  in  four  hours.     Under  simi- 
lar circumstances  the  outer  gill  will  move  with  its  base  or  cut  edge 
forwards.     This  difference  depends,  as  will  be  readily  seen,  upon 
the  fact  that  the  cilia  of  the  two  gills  vibrate  in  opposite  directions. 
The  result  of  ten  experiments  gave  the  rate  of  motion  of  a 
piece  of  gill  measuring  12mm.  by  14mm.,  6mm.  a  minute.     If  two 
outer  gills  are  laid  with  their  free  edges  towards  each  other  they 
will  at  once  begin  to  approach,  and  it  frequently  happens  after 
meeting  that  one  crawls  directly  over  the  other. 

Another  and  more  striking  experiment  which  shows  the  reaction 
of  cilia  on  each  other  may  be  made  as  follows.  Fasten  a  gill  to  a 
piece  of  cork  under  water,  and  place  upon  it  a  portion  of  a  sec- 
ond gill  about  a  half  inch  square.  If  this  piece  is  so  placed  that 
the  cilia  vibrate  in  tfie  same  direction  with  those  of  the  gill  below, 
it  will  remain  stationary,  or  nearly  so,  since  the  cilia  offer  no  re- 
sistance to  each  other.  If  now  the  upper  piece  is  reversed  so 
that  the  cilia  vibrate  in  opposite  directions,  the  upper  piece  will 
movQ  with  double  the  speed  and  through  twice  the  distance  in  a 
given  time  that  it  would  with  its  own  cilia  alone,  for  while  the 
lower  cilia  move  the  upper  piece  through  a  certain  space,  the  cilia 
of  the  upper  piece  also  move  this  in  addition  through  an  equal 
space.  A  third  form  of  this  experiment  consists  in  placing  the 
upper  piece  so  that  its  cilia  vibrate  at  right  angles  to  those  of  the 
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lower.  In  this  case,  while  the  lower  cilia  tend  to  move  the  upper 
piece  from  side  to  side,  those  of  the  upper  tend  to  move  thi^ 
lengthwise  of  the  lower.  The  direction  which  the  upper  piece 
takes,  is  a  resultant  one,  viz.,  intermediate  between  the  two. 

II.  Experiments  in  air.  Though  the  tissues  of  the  gills  of 
Unios  and  Anodontas  are  quite  soft  and  incapable  of  resisting 
other  than  very  light  weights,  they  will  nevertheless  carry  small 
discs  of  paper  supporting  a  bristle,  on  the  top  of  which  is  a  small 
pellet  of  cotton  or  a  flag  of  tissue  paper.  In  order  to  show  the 
flag  more  distinctly,  a  board  painted  black  should  be  nailed  to  the 
edge  of  the  one  on  which  the  gill  rests,  to  make  a  back  ground. 
With  this  precaution  the  experiment  may  be  seen  over  a  large 
room.  To  mark  the  distaflcc  traversed,  a  pointer  of  white  paper 
should  be  set  up  on  the  board  supporting  the  gill  and  at  the  be- 
ginning of  the  experiment,  the  end  of  the  pointer  brought  in  con- 
tact with  the  end  of  the  flag  on  the  gill.  When  left  to  itself,  the 
disc  on  the  gill  with  its  fl^  at  once  begins  to  move  to  the  opposite 
side  and  the  flag  is  seen  to  recede  from  the  pointer.  The  distance 
traversed  may  be  increased  to  several  inches,  by  placing  two  or 
more  gills  side  by  side,  the  free  edge  of  the  first  slightly  overlap- 
ping the  cut  edge  of  the  second,  etc. 

The  mucous  membrane  from  the  roof  of  the  mouth  gf  frogs,  is 
much  more  solid  than  the  gills  of  Unios,  and  the  cilia  vibrate 
with  much  greater  force.  Different  ciliated  membranes  exert  very 
different  degrees  of  force,  but  we  have  found  none  better  suited 
for  experiments  than  that  just  mentioned ;  especially,  when  taken 
from  the  mouth  of  the  bull  frog  which  gives  a  large  surface.  It 
has  the  advantage,  too,  of  keeping  up  its  activity  for  twenty-four 
hours  or  more,  after  being  detached  from  its  natural  connections, 
if  only  kept  cool  and  moist.  For  moistening  it  water  answers 
sufficiently  well,  but  the  serum  of  the  blood  of  the  frog  is  still 
better. 

The  attention  of  the  writer  was  first  called  to  the  possibility  of 
moving  weights  much  larger  than  was  supposed  possible  by  notic- 
ing the  ease  with  which  a  piece  of  skin  which  was  accidentally 
placed  upon  the  ciliated  membrane  'was  swept  off.  By  loading 
the  piece  of  skin  with  weights  the  mass  moved  was  found  to  be 
unexpectedly  large. 

In  making  experiments  for  the  purpose  just  mentioned  we  have 
adopted  the   following  method.     The   mucous   membrane,  being 
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carefully  dissected  ftom  the  roof  of  the  mouth,  is  pinned  to  a 
board.  A  piece  of  skin  from  near  the  throat  of  the  frog,  and 
from  one-third  to  half  an  inch  square,  is  placed  upon  this  mem- 
brane with  the  inner  surface  in  contact  with  the  cilia,  it  being  kept 
in  mind  that  these  vibrate  from  before  backwards  towards  the 
throat.  On  the  skin  may  be  placed  a  plate  of  lead  of  somewhat 
smaller  size.  This  serves  as  a  vehicle  to  which  weights  may  be 
added  at  will  to  increase  the  load,  and  also  as  a  drag,  to  set  in 
motion  the  instrument  described  farther  on.  To  show  the  distance 
through  which  the  load  is  carried,  the  flag  and  pointer  may  be 
used  as  in  the  case  of  the  gills  before  described.  Pains  should  be 
taken  to  have  the  board  on  which  the  experiment  is  made  perfectly 
horizontal,  otherwise  a  sliding  motion,  especially  when  heavy 
weights  are  used,  may  come  in  to  vitiate  the  experiment. 

Although  the  results  are  not  uniform,  the  following  will  give  some 
idea  of  the  force  exerted,  as  shown  by  the  time  in  which  and  the 
distance  through  which  the  weight  was  carried.  The  mean  of  four 
experiments  shows  that  a  weight  of  1.300  grams  was  carried 
15mm.  in  61.2  seconds,  or  about  4mm.  per  second,  the  weight  rest- 
ing on  a  surface  12mm.  square.  A  weight  of  thirty-three  grams 
resting  on  the  same  amount  of  surface,  a  mean  of  four  experi- 
ments ga¥e  a  distance  of  6.6mm.  per  minute.  We  have  seen 
forty-eight  grams  resting  on  a  surface  14mm.  square,  moved, 
though  very  slowly,  across  the  whole  length  of  the  membrane,  but 
the  exact  time  was  not  noted.  Dr.  II.  P.  Bowditch  has  repeated 
these  experiments*  in  the  laboratory  of  Ludwig  at  Leipsic  with 
even  heavier  loads. 

Finding  that  so  much  force  was  exerted,  the  idea  of  utilizing  it 
was  naturally  suggested,  and  after  vai'ious  trials  the  following  in- 
strument was  devised  for  this  purpose,  in  which  the  direct  motion 
produced  by  the  cilia  was  made  to  give  rise  to  a  rotary  one.  The 
instrument  consists  of  two  light  toothed  wheels  (see  figure),  the 
larger  30mm.  and  the  smaller  5mm.  in  diameter.  To  the  axis  of 
the  first  is  attached  a  small  drum  5mm.  in  diameter,  around  which 
is  coiled  a  thread  of  the  finest  and  most  flexible  cotton.  The  axis 
of  the  smaller  wheel  is  prolonged  through  the  frame  in  which  both 
wheels  move,  and  carries  on  its  end  an  index  made  of  two  bristles 
inserted  into  a  central  piece  of  cork,  which  is  attached  to  the 
axis.  On  the  end  of  each  bristle  is  a  ycry  light  paper  pointer. 
The  whole  length  of  the  index  is  110mm.  but  may  be  made  longer 
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or  shorter  than  this,  as  may  be  convenient  to  the  experimenter. 
Behind  the  instrument  there  should  be  a  small  black  board  at- 
tached to  the  base  on  which  the  f^ame  rests,  to  serve  as  a  back- 
ground against  which  the  pointers  ar^  seen.  The  instrument  is  of 
sufficient  delicacy  to  be  moved  by  a  weight  of  from  one  hundred  to 
one  hundred  and  twenty  millegrams  or  of  from  seven  to  eight 
grains.  All  that  is  necessary  to  make  an  experiment  is  to  attach 
the  end  of  the  thread  coiled  around  the  drum  to  the  hook  on  the  lead 
which  rests  on  the  piece  of  skin,  which  in  turn  rests  on  the  mem- 
brane. The  proportions  of  the  wheels  are  such,  that  when  the 
load  resting  on  the  membrane  is  carried  through  a  space  of  7mni. 
the  index  makes  two  whole  revolutions,  and  the  point  of  the  in- 
dex moves  through  a  space  of  about  two  feet.  One  complete 
revolution  is  effected  in  about  thirty  seconds.  This  motion  may 
be  easily  seen  over  a  large  lecture  room. 

Fig.  no. 


Description  of  the  diagram,  a.  A  movable  block  of  wood  to 
which  the  ciliated  membrane  is  pinned.  6.  Ciliated  membrane, 
c.  Piece  of  skin  resting  upon  it.  d.  Plate  of  lead  with  a  small 
hook  to  which  the  thread  coiled  around  the  drum  is  attached,  e. 
and  /.  Pointers,  one  resting  on  the  lead  and  the  other  on  the 
board  to  which  the  instrument  is  fastened  ;  these  are  made  of  wire 
inserted  into  a  base  of  wood  or  cork,  and  carry  each  a  piece  of 
paper  or  thin  card ;  both  are  movable.  The  wheels  are  toothed. 
Attached  to  the  axis  of  the  large  wheel  is  the  drum,  and  to  the 
projecting  portion  of  the  axis  of  the  small  wheel  is  the  index. 

This  figure  is  one-half  the  size  of  the  instrument.    The  base  on 
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which  the  instrument  rests,  should  be  made  longer  than  in  the 
figure  so  that  the  block  to  which  the  membrane  is  attached  may  be 
farther  off  from  the  wheels. 


THE    GRASSES. 

BY  W.  W.  BAILBY. 

The  earliest,  as  well  as  the  latest  sign  of  vegetable  life  is,  per- 
haps, afforded  by  the  grasses,  whose  green  blades  form  the  sward 
which  we  all  so  much  admire.  Did  it  ever  occur  to  all  our  readers 
that  these  humble  plants  which  form  our  out-door  carpet  or  which 
are  cultivated  for  forage,  have  flowers,  often  as  beautiful  in  their 
way  as  any  of  their  proud  associates  ?  All  are  aware  that  the  tas- 
selled  heads  and  silky  plumes  of  the  Indian-corn  are  beautiful, 
and  gaze  with  delight  upon  a  sea  of  grain  when  rippled  by  the 
gentler  breezes  or  thrown  into  billows  by  the  more  wrathful. 
When  another  season  shall  present  the  opportunity,  let  those  who 
are  beginning  timidly  to  woo  Dame  Nature,  examine  more  closely 
the  beauty  which  the  grasses  offer,  and  we  think  that  they  will 
thank  us  for  the  advice.  To  study  them  understandingly,  it  will 
be  necessary  to  be  provided  with  an  ordinary  field  microscope  of 
one  or  two  lenses,  and  if  in  addition,  the  observer  happens  to 
possess  a  compound  instrument  for  the  examination  of  the  minu- 
ter parts,  he  will  find  it  very  serviceable. 

A  few  words  as  to  the  structure  of  grasses,  and  the  points  in 
which  they  differ  from  other  plants  may  be  of  interest,  and  while 
speaking  of  them,  we  will  add  a  word  about  the  sedge  family, — 
their  very  next  of  kin.  Both  of  these  natural  orders  are  so  large, 
and  the  species  so  vai'ied,  that  the  study  of  them  has  become  a 
specialty,  and  many  men  devote  their  whole  lives  to  arranging 
and  simplifying  our  knowledge  of  the  classes,  learning  their  habits, 
and  ascertaining  how  the  usefiil  species  may  be  made  more  ser- 
viceable and  the  valueless  eradicated.  Although  we  are  not  one 
of  these  specialists,  we  will  try  to  give  a  familiar,  and  at  the  same 
time  an  accurate  account  of  the  structure  of  both  grasses  and 
sedges,  referring,  when  in  doubt,  to  those  whose  word  is  law. 


THE   GRASSES.  *  617 

The  sedge  family  comes  first  in  order,  and  includes  the  sedges 
proper,  the  bulrushes,  cotton-grasses,  and  many  other  more  or 
less  familiar  plants,  all  resembling  the  grasses,  yet  differing  from 
them  in  essential  particulars.  The  greater  part  of  them  have 
solid  stems,  called  culms,  around  which  the  leaves  form  a  closed 
sheath.  The  flowers  are  in  spikes,  have  no  calyx  or  corolla,  and 
possess  three  stamens.  The  stem  leaves,  when  present,  are  three- 
ranked,  and  the  stems  sharply  angled.  The  fruit  is  one-seeded 
and  forms  what  is  technically  known  as  an  achene.  The  small 
beaked  nutlets  heaped  up  in  the  centre  of  a  buttercup,  will  give 
an  idea  of  an  achene  as  it  occurs  in  a  totally  different  order  of 
plants.  Sedges  may  be  regarded  as  weeds  in  every  sense  of  the 
term,  and  their  prevalence  is  an  indication  of  swampy  and  poor 
ground.  Unlike  grasses,  they  are  quite  devoid  of  .nutritious  proper- 
ties as  a  rule,  and  are  shunned  by  animals  when  any  thing  else  is  ob- 
tainable. Independent  of  their  occasional  use  in  the  manufacture 
of  baskets,  they  have  scarcely  any  economic  value.  The  papyrus 
of  the  Nile,  from  which  paper  and  boats  were  made,  is  a  somewhat 
famous  exception  to  their  general  uselessness.  Unfit  though  they 
may  be  to  minister  in  any  way  to  the  benefit  of  man,  they  are  yet, 
in  their  infinite  variety  and  exceeding  grace,  most  charming  to  any 
one  whose  attention  has  been  once  directed  to  them. 

Let  us  now  pass  to  the  grasses.  Bearing  in  mind  the  several 
points  of  the  above  description,  let  us  see  how  these  differ  from 
their  near  relations.  Put  them  side  by  side  and  compare  them. 
It  will  be  seen  that  the  grasses,  unlike  the  sedges,  have  hollow 
stems  swollen  and  closed  at  the  joints,  with  two-ranked  leaves, 
having  many  fine  veins  running  pai*allel  to  the  central  vein  or  mid- 
rib, and  split  sheaths,  the  tops  of  which  are  prolonged  into  an 
appendage  known  as  a  ''ligule,"  from  a  Latin  word  signifying  a 
shoe-strap.  The  fiowera  are  arranged  in  spikes  as  in  the  timothy 
(Phleum),  or  in  panicles  as  in  the  bent  grass  (Agrostis).  These 
spikes  and  panicles  differ  greatly  as  to  their  concentration  or  diffu- 
sion, and  the  flowers  themselves  as  to  their  appendages.  Some 
are  armed  with  long  awns  or  bristles  as  in  the  barley  and  oats — 
and  we  wish  here  to  testify  that  these  are  about  as  awkward 
things  to  swallow  as  in  our  juvenile  days  we  ever  tried.  The 
stamens  are  usually  three,  with  anthers  or  pollen  cases  attached 
only  by  one  point,  and  therefore  swinging  freely.  The  styles  are 
mostly  two,  with  feathery  stigmas  which  form  charming  micros* 


618  '  THE   GRASSES. 

copic  objects.  In  common  with  sedges,  the  grasses  have  fibrous 
roots.  To  describe  the  flowers,  without  the  use  of  actual  speci- 
mens or  drawings,  is  a  difficult  matter.  Let  the  following  quota- 
tion supplement  the  above  remarks : 

"  A  few  rudimentary  leaves  collected  at  the  ends  of  the  branches 
of  inflorescence  and  constituting  flowers,  a  very  small  number  of 
stamens  inclosed  in  a  thin  pericarp  [skin  or  walls  of  the  fruit], 
are  all  that  nature  provides  to  enable  these  plants  to  preserve 
their  race  and  to  distinguish  their  numerous  kinds  from  one 
another.  Yet  with  such  a  simple  apparatus,  many  thousand  spe- 
cies are  so  precisely  characterized,  that  the  natural  order  of  grasses 
is  perhaps  one  of  the  easiest  to  study  and  arrange,  provided  the 
task  be  commenced  upon  right  principles." 

There  is,  despite  the  above  statement,  scarcely  an  order  more 
dreaded  by  the  young  student.  It  is  a  good  test  of  his  love  for 
science  and  severe  application,  if  he  persistently  investigates  it.  It 
contains  three  thousand  or  more  species  generally  diffused  over 
the  earth. 

With  us,  the  plants  are  usually  small  and  grow  close  together, 
forming  a  mat,  though  even  here  there  is  much  diversity  in  the 
habit  of  growth,  the  Aira  or  hair-grass,  for  instance,  forming  iso- 
lated clumps.  In  the  tropics  the  plants  are  often  much  larger 
— the  bamboo  sometimes  attaining  a  length  of  ninety  feet — and 
there  is  little  or  no  tendency  to  form  a  sward. 

It  is  useless  to  speak  of  the  value  of  the  grass  family  to  man. 
It  is  enough  to  say  that  it  produces  all  the  cereal  grains,  most  of 
the  forage  plants,  the  valued  sugar-cane,  and  the  bamboo,  applied 
by  the  natives  of  the  East  to  such  a  multiplicity  of  purposes,  that 
we  are  led  to  wonder  if  they  could  survive  without  it.  Man  by 
observing  processes  of  nature,  has  in  some  cases  usefully  applied 
certain  species  of  grass  to  prevent  the  encroachments  of  the  sea, 
the  flbrous  and  interlacing  roots  serving  admirably  to  bind  the 
shifting  sands.  No  injurious  propei*ties  are  known  positively  to 
appei*tain  to  the  order,  except  in  the  case  of  the  darnel  {Lolium 
tennulentum),  the  fruit  of  which  is  acknowledged  to  be  pernicious. 

Of  our  common  grasses  there  are  many  that  are  beautiful,  none 
more  so  to  our  thinking  than  the  wild  rice  (Zizania),  which  we  have 
often  admired  on  our  northern  rivers  as  it  nodded  over  the  passing 
row-boat.  The  flowers  are  lai^er  than  usual  in  this  genus,  and 
are  elegantly  marked  with  light  bands  of  red.     It  is  curious  how 
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man}*  fanciful  resemblances  one  sees  in  plants.  We  were  lately 
quite  provoked  to  find*  that  Winthrop,  with  whom  we  certainly 
never  had  conversed,  had  hit  upon  an  idea  which  we  esteemed  pe- 
culiarly our  own.  It  was  the  comparison  of  the  heads  of  timothy 
to  cannon  sponges.  Many  other  curious  similitudes  have  been 
observed,  nor  has  man  in  his  architectural  and  ornamental  work- 
manship, begun  to  avail  himself  of  one  quarter  of  the  lovely  models 
at  all  times  displayed  before  him. 

If  one  makes  a  bouquet  consisting  alone  of  grasses,  he  will  soon 
perceive  how  beautiful  they  really  are.  The  panics  and  herd's 
grasses  are  especially  lovely,  both  in  the  fields,  which  some  of 
them  tinge  with  their  ruddy  smoke,  and  in  the  vase  at  home,  where 
their  ethereal  delicacy  can  be  more  closely  noted. 

The  grasses  are  so  numerous  that  it  is  impossible  to  refer  even 
briefiy  to  one  quarter  of  them.  We  can  only  give  our  advice  to 
"  go  and  look  them  up." 


CONTRIBUTIONS  TO  THE  NATURAL  HISTORY  OF 
THE  VALLEY  OF  QUITO.— No.  I. 


BT  PROFESSOR  JAMBS  ORTON. 
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The  Geographical  Distribution  of  organized  beings  is  one  of  the 
unfinished  chapters  of  natural  history.  Much  has  been  done  within 
the  last  twenty  years  in  defining  zoological  and  phytological  prov- 
inces ;  but  we  are  still  very  far  from  knowing  the  precise  range  of 
species.  This  has  arisen  partly  from  the  failure  of  collectors  to 
give  exact  localities,  and  partly  from  the  ignorance  of  home  natu- 
ralists, who  often  confound  places  hundreds  of  miles  distant.  The 
vast  collections  of  Fraser,  e.  gf.,  are  of  little  use  in  determining 
distribution,  as  in  many  cases  the  indefinite  habitat,  ^^  Andes  of 
Ecuador,"  is  given,  which  may  mean  the  Pacific  slope,  the  head- 
waters of  the  Amazon,  or  the  Quito  Valley — three  regions  quite 
distinct  in  physical  aspect.*  On  the  other  hand,  those  who  deter- 
mined his  specimens  have  in  some  cases  located  them  indiscrimi- 

*The  term  Andes  strictly  belongs  to  the  Eastern  range,  and  Cordillera  to  the  wes- 
tern; but  this  distinction  is  not  always  obsenred. 
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nately  on  either  side  of  the  Andes,  fVom  an  ignorance  of  the 
geography  of  the  country.  Our  generalizations  lose  half  their 
value  from  this  want  of  care  and  precision.  "  Could  we  only  know 
the  range  of  a  single  animal  as  accurately  as  Alphonse  De  Can- 
dolle  has  lately  determined  that  of  many  species  of  plants,  we 
might  begin  a  new  era  in  Zoology.  It  is  greatly  to  be  regretted 
that  in  most  works,  containing  the  scientific  results  of  explorations 
of  distant  countries,  only  new  species  are  described,  when  the 
enumeration  of  those  already  known  might  have  added  invaluable 
information  respecting  their  Geographical  Distribution."  * 

The  importance  of  every  fact  relating  to  the  natural  limits  of 
animals  and  plants  is  felt  in  its  bearing  on  the  great  question  of 
the  day — the  origin  of  species.  Whether  "all  the  grand  leading 
facts  of  geographical  distribution  are  explicable  on  the  theory 
of  migration,  together  with  subsequent  modification  and  the  mul- 
tiplication of  new  forms, "t  cannot  be  safely  answered  until  we 
have  more  precise  as  well  as  more  extensive  knowledge  of  habi- 
tats. We  should  know  more  thoroughly  the  conditions  which 
favor  migration,  as  also  the  effect  of  barriers  in  preventing  the 
spread  of  species,  and  "  the  nan'owest  limits  within  which  animals 
of  different  tj'pes  may  be  circumscribed." 

The  following  contributions  are  based  mainly  on  the  writer's 
personal  observations.  So  far  as  we  know,  no  attempt  has  been 
made  to  form  a  synopsis  of  the  life  in  the  region  described ;  and 
it  is  hoped  that  this  list  may  serve  as  the  foundation  of  a  more 
perfect  work.  The  Valley  of  Quito  is  selected  because  it  is  a  re- 
markably well-defined  district,  having  a  uniform  temperate  climate. 
It  is  nearly  three  hundred  and  fifty  miles  in  length,  stretching 
from  V  N.  to  4°  S.,  and  has  an  average  width  of  forty  miles,  being 
walled  in  by  the  grandest  group  of  volcanic  mountains  in  the  world. 
These  barriers  have  an  average  elevation  of  12,000  feet  above  the 
sea,  and  are  broken  at  few  points,  chiefly  by  the  narrow  gorges  of 
the  Santiago  and  Fastassa^  and  the  sources  of  the  Mira  and 
Esmeraldos.  The  valley  is  subdivided  hy  ridges  into  three  basins 
— Quito,  Ambato  and  Cuenca,  having  the  respective  altitudes  of 
9500,  8000  and  7500  feet,  and  mean  temperature  of  59°,  61''  and 
62°.     At  Quito  the  thermometric  range  in  twenty-four  hours  is 


*  Agassiz,  EBsay  on  Classification^  p.  85. 
t  Darwin,  Origin  of  Species^  p.  355. 
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about  10®  ;  and  the  extremes  in  a  year  are  45°  and  70°.    The  mean 
annual  fall  of  rain  is  70  inches. 

The  region  belongs  to  Sclatei^'s  "Neotropical" ;  more  particu- 
larly, it  is  the  northern  part  of  Schmarda's  subdivision — "the 
country  of  llamas  and  condors."  When  we  have  full  returns,  it 
will  be  interesting  to  compare  life  in  the  Quito  Valley  with  the 
nature  and  relative  proportion  of  inhabitants  in  oceanic  islands. 
Darwin  has  pointed  out  the  important  lessons  which  may  be 
learned  from  the  natural  history  of  the  latter ;  and  the  study  of 
isolated  mountain  districts  is  of  nearly  equal  value.  It  is  cer- 
tainly of  interest  to  ascertain  whether  the  organic  productions  of 
the  Andeayi  Valley,  like  the  endemic  forms  of  the  Galapagos  Is., 
have  a  special  adaptability  for  migration.  The  proportion  of  spe- 
cies to  genera  in  islands  is  smaller  than  in  continents ;  how  in  this 
respect  does  Quito  compare  with  Amazonia?  The  vertebrates  of 
South  America  are  remarkably  restricted  in  their  range :  does  this 
show  that  the  continent  has  been  lately  split  up  into  isolated  dis- 
tricts ? 

MAMMALS. 

Nearlj''  all  the  quadnipeds  seen  in  the  Valley  have  been  intro- 
duced from  Europe,  as  the  horse,  ass  (mule),  ox,*  goat,  sheep 
(two,  four  and  six-horned),  hog,  dog  and  cat.  The  horse,  ox 
and  dog  flourish  at  the  highest  inhabited  altitude,  or  13,300  feet. 
Quito  cats  are  no  mousers;  dogs  are  far  superior.  Six  orders 
are  represented  by  the  indigenous  forms ;  but  the  following  list  of 
species  is  very  incomplete.  Years  of  observation  in  everj'  part  of 
the  valley,  from  Ibarra  to  Loja,  and  up  to  the  snow-line  are  neces- 
sary to  finish  the  work.  The  largest  mammal  is  the  llama, 
always  domesticated.  The  equine  and  ovine  races  are  fast  super- 
seding it.  It  is  usually  of  a  dark  brown  color ;  but  one  of  pure 
white  is  occasionally  seen.  The  llama  is  not  taken,  we  believe, 
as  high  up  as  the  Hacienda  of  Antisana.  A  deer  (Coassus  rufua 
F.  Cuv.  ?)  occurs  particularly  about  Lake  Sn.  Pablo  at  the  foot  of 
Imbabura.  The  Tapirus  Roxilini  Fisch.,  possibly  visits  the  vicin- 
ity of  Loja ;  but  its  proper  place  is  on  the  eastern  slope.  Of 
carnivores,  the  only  certified  examples  are  the  puma  which  fol- 

*The  prevnilingr  colors  of  Uie  cattle  are  white  and  liver-color.  "I  have  often  ob- 
served  (writes  an  old  English  resident),  that  the  cattle  in  general  are  much  lighter-col* 
ored  than  in  England ;  even  black  has  a  bine  cast.  I  have  never  seen  one  that  would 
be  called  Jet  black."    The  majority  of  dogs  are  white  or  light  brown  curs. 
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lows  the  deer  into  the  valley,  a  large  brown  weasel  with  a  light 
colored  belly,  and  the  skunk,  Thiosmus  mesoleuca  Licht.  (var. 
Quitensis  Humb.?)  called  by  the  natives  "  zoro"  or  Indian  fox. 
The  last  is  of  a  grayish  color  with  black  longitudinal  bars.  "  All 
the  South  American  Canidce  belong  to  the  dogs"  says  Murray; 
but  on  the  slope  of  Chimborazo  we  caught  sight  of  an  animal 
which  had  a  very  close  resemblance  to  a  true  fox.  The  small 
black  bear  of  the  Cordilleras  is  not  known  to  enter  the  valley. 
It  does  not  exceed  one  hundred  and  sixty  pounds  in  weight. 
Bats  are  not  numerous,  but  there  are  doubtless  several  species. 
The  only  one  we  have  examined  appears  to  be  a  Nycticejus.  The 
Cavia  cobaya  Schr.  (domesticated)  is  wonderfully  prolific.  The 
"  cuye  del  monte "  of  the  natives  is  confined,  we  believe,  to  the 
warm  western  slope.  It  is  four  times  as  large  as  the  common 
guinea-pig,  and  covered  with  a  thin  coat  of  long  hair,  mingled 
brown  and  black.  We  observed  a  hare,  perhaps  the  Lepus  Bru- 
sinensis  Linn.,  the  only  one  determined  from  South  America.  The 
squirrels,  which  are  not  uncommon,  are  probably  distinct  from  the 
Sciurus  cestuans  of  Brazil.  Compared  with  their  number  in  other 
regions,  mice  {Hesperomyinoi)  may  be  considered  rare :  their 
scarcity  may  be  due  to  the  multiplication  of  the  guinea-pigs.  Of 
opossums  we  obtained  two  species ;  Didelphys  Azarce  Tern.,  and 
D.  philander  Linn.  ? 

The  palaeontology  of  the  valley  of  Quito  has  not  been  fully  de- 
veloped ;  but  enough  is  known  to  excite  deep  interest  in  the  an- 
cient life  on  the  top  of  the  Andes.  At  Alangasi,  near  Quito,  a 
large  mastodon  tooth  was  found  many  years  ago ;  but  the  most 
extensive  mammiferous  deposit  is  at  Punin,  seven  miles  southwest 
of  Riobamba.  The  bones  are  imbedded  in  an  uns'jatified  cliffV 
four  hundred  feet  high,  of  very  compact  silt  or  trachytic  clay. 
They  w^ere  evidently  drifted  to  the  spot  and  deposited  (many  of 
them  in  a  broken  state,  and  none  in  their  proper  relative  positions) 
in  horizontal  layers  along  with  recent  shells.  In  1867,  the  writer 
took  out  a  large  collection  *  which  included  vertebrae,  patellae  and 
femur  (solid !)  of  mastodons,  adult  and  young ;  vertebrae,  leg 
bones  and  upper  and  lower  jaws  of  two  horses,  one  of  ordinary 
size,  the  other  about  as  large  as  the  ass ;  vertebrae,  leg  bones  and 
ischium  of  a  llama  or  some  auchenia ;  metatarsal  like  and  large 

*Now  in  tho  Maseum  of  Yale  College.    A  collection,  strikingly  similar  excepting  the 
mastodon,  has  been  recently  fonnd  at  Table  Mountain,  Tuolumne  Co.,  California. 
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as  those  of  the  camel ;  leg  bones,  jaw  and  teeth  of  a  deer ;  re- 
mains of  an  unknown  ruminant ;  and  a  small,  hollow  bone  resem- 
bling the  tibia  of  a  bird.  We  are  surprised  at  the  absence  of 
hollow-horned  Ruminants,  Rodents  and  Edentates  which  abounded 
in  the  Pleistocene  of  the  Atlantic  side.  "Undoubtedly  [says  Dar- 
win], the  climate  of  the  Cordilleras  must  have  been  different  when 
the  mastodon  inhabited  it."  We  think,  however,  the  great  pachy- 
derm would  have  had  little  difficulty  in  thriving  at  the  present  day 
at  Quito,  on  the  score  of  temperature  or  altitude.  But  the  vege- 
tation is  hardly  sufficient. 

BIRDS. 

The  avi-fauna  is  better  known;  and  the  following  catalogue 
is  believed  to  be  nearl}^  complete.  It  does  not  include  all  the 
stragglers;  and  other  residents  may  be  added  from  Loja  which 
has  not  been  thoroughly  explored.  Introduced  species,  as  geese 
and  poultry,  are  of  course  omitted.  Those  marked  (*)  were  not 
obtained  by  the  writer  but  are  added  on  good  authority  ;  such  as 
are  considered  restricted  to  the  valley  are  indicated  by  a  dagger 
(t).    The  further  known  range  of  the  migratory  ones  is  also  added. 


Tnrdldn: 

Turdus  K\gM  Fras.— New  Oranada. 
•       **     ciiifiruanco  Laflr.  — Peru. 

*^     Swaiusoul   Cab.  — Prom  Greenland 

[to  Peru. 
Hydrobatldfl! : 

Clnclus  leuconotus  Scl.— New  Grenada. 
Trofflodytlda*: 
t*  Thryothorus  eiioplirys  Scl. 
t*  "  mysllcalls  Scl. 

Troglodytes  solstltlalts  Sch.—Paclflc  alopc? 
t  Clstotliorus  »quat4>rlaUs  Lawr. 
t  Clnnicortliia  iinlbrunnca  haft. 

'*        canlflrouB  LaHr.— New  Granada. 
PteroptochldsD : 

Triptorlilnus  ortbonyx  LaAr.  — New  Ora- 

[nada. 
Mniotlltidic: 

Mnlutllta  varla  Linn.  — United  States  to 

[Peru. 
Baslleuterus  nifrricapiUus  Lafr.  —  Bolivia. 

'*  coronatus  Tscli.  —  Pern. 

Setopbaga  ruflcorouata  Kaup.— New  Gra- 

naila. 
Dendrolca    Blackbumlic    Gm.  ~-  United 

[i>lates  to  Peru. 
Hlrundlnld.T: 
t*  Petrocbelldon  rourlna  Cass. 

*^  cyanolcucA  Vlelll.— Bolivia, 

[Cliill,  Brazil,  Paraguay. 
Coerebldro: 

Ditrlossa  atcrrlma  Laft*.- New  Granada, 
huniernlls  Pras.  —  New  Granada. 
Lafresnayi  Bolss.— New  Granada, 
personata  Pras.- New  Granada. 

[Peru. 

"        BlmlUs  Lafr.—  New  Granada. 
Dacnls  pulcherrliua  Scl.  — New  Granada, 
t*  Orcoiuanos  Fraserl  Scl. 
t  Conlrostrum  Frascrl  Scl. 
Tannvrlda'.* 

Tanayra  Darwini  Bp.  —  Peru. 

Pyranga  osstlva  Gm.  — Can  via  to  equator. 


U 


CalUste  atrlcapilla  Lafr.  — New  Granada, 

rVenezuela. 
Dubu^la  timlata  Bolss.  —  New  Granada. 
Irldornis  dubusia  Bd.  —  New  Granada. 
Psittosplza  KlelTeri  Boiss.  —  New  Granada, 

[Peru. 
Buarremou  asslnillls  Bolss.—New  Granada. 
^'         latlnucbus  Du  Hiis.  —  Peru. 
**         palUdlnnchus  Boiss.— New  Gra- 

[nada. 
**         schlstaccus  Boiss.  •— New  Gra- 

[nada. 

**  leucoptems  Jard.  — Nanogal. 

Buthraupls  Edwardsil  £11.— New  Granada. 

^         cncullata  Jard.— New  Granada. 

'*         chlorouotai^cl. 

CblososplogiiB  atrlpUeus  Laflr.  —  New  Gra- 

[iiMda. 
"  aupercillaris     Lafr.  —  New 

[Granada. 

canlgularls      Lafr.  —  New 

[Granada. 

Cblorocbrysa  calUparaea  Tscb.— New  Gra- 

[nada,  Peru. 
Compsocoma  cyanoptera  Cab.  * 

"*  uotabllis  Jard. 

"         sumptuosa  Less.- Peru,  Ven- 

[ozuela. 

"  vlctorlni  Laft-.- New  Granada. 

Diva  vassorl  Bolss.  —  New  Granada. 
Euplioula   nigrlcollis   Vielll.  —  New   Gra- 
[nada.  Venezuela,  Brazil. 
t  Poecllotbraupis  atrlcrlasa  Cnh. 

*  *'  luuulata  Du   Bus. —  New 

[Granada,  Peru. 
Prlnglllldw:  * 

Catamblyrbynchns  dladema  Lafr. —  New 

[Granada. 
t*  Catamenla  avaloides  Lafk*. 
^  h<mif>cliroa  Scl. 

*  Cbrysomltrls  Icterlca  LIcht. 

Magellanlcus  Vielll.— United 
[States?  South  America. 


t 


624 


NATURAL   HISTORY   OF   QUITO, 


*PheutlcusaureivcntrlB  Laft*. 
t       "  clirysoKoster  Less. 

*  Pbrygllu?  alatidi  11118  Kltt. 

#  i*        ocitlftrls  Scl 

•  "        uuicolor  Lafr.  et  D'Orb.— Bolivia, 

[Chill. 
Hycalls  arvoiisis  Kltt.—  Chill. 
Zonotrlclila  pUeata  Bodd. 
Icterida- : 

*  CasslculuB  lencorhamphus  Bp.—  New  Gra- 

[iiada. 

*  Sturnella  belllcosa  Dc  FlI. 
Corvida*: 

Cyanocltta  turcosa  Bp.  — New  Granada. 
Dciidrocoluptldif : 
'SyuallaxisAiUlslensls  Scl. 

ologaiitlor  Scl.— New  Granada, 
f        **■         flanimulata  Jard. 
T*  Clnclodes  albldlvi'iitrts  Scl. 
t*        "  excelsior  jfcl. 

MargarornlH  t»quanilKcr  Laflr.  — Bolivia, 
t  Ochctorhynclms  excelsior  Scl. 
Plcolaptes   lacrynilgcr    I^aft*.  — New  Gra- 

[iiMda. 
Pscudocolnptes  Bolssoueautll  Lafr.— New 

[Grauada,  Peru. 
Formlcarllda}: 

Gratlarla  liypoleuca  8pl.  — New  Granada. 
"         inontlcola  Lnfr.  —  New  Granada. 

•  **         QiilteiiKts  Less. 

"         rnflcapUla  Lan*.  — New  Granada. 
**        squamlgera     Prer.  —  New    Gra- 

[uada. 
Tyrannldic: 

rAgrlornls  audlcola  8cl. 
solltarla  Scl. 
*Elalula  grlseogularls  8cl.— New  Granada. 

[Chill. 
tMecocerculus  anioeniis  Scl. 

•  ♦*  stlctoptera    Scl.  —  New  Gra- 

uada. 

•  Musclsaxlcola  albifrons  Tscli.  —  Peru. 

clnereaPhll.  — ChUl. 

•  "  nmcullrostrls    Lafr.  — Boll- 

[vla  and  Chill. 
tMylarchus  nigrlceps  Scl. 
*Myloblus   clunaiuuneus   LafV.  —  New  Gra- 

[nada,  Bolivia. 
fMylothesetes  erythropyirlus  Scl. 
Hylozc'ta  Gulavcusis  Cnb.—  New  Granada. 
Octbocca    ftimlcolor  Scl.— New  Granada. 
^  fiinilgata  Bolss.  —  New  Granada. 

"  Lessonl  Scl.  —  New  Granada. 

t        "  riitlmarglnata  Lawr. 

Pyrocephalus   manus  Gould.  —  I'una  Is., 

TGulapHgos  Is. 

•  Sayornls  clneracea  Lafr.  —  Venezuela. 
Scrpophaga  clnerea  Str.  —  New  Graiiadn, 

[Brazil. 

•  *'  panila  Kltt.— Bolivia^  (bile, 

[Patagonia* 
Cotlnglda* : 

Anipellon  arcuatus  Lal^*.  —  New  Granada, 
rubrocrlstata  L.  et  D'O.  —  New 
[Granadn,  Bolivia. 
Cottnga  cincta  Bodd.  —  Guiana.  Brazil. 
Plpreola  niehuioluina  Scl.  —  Venezuela. 
"        Rlefferl  Bolss.  — New  Grauada. 

•  Tltyra  dorsalls  Scl.  —  New  Grauada. 
Alcedlnldn': 

Ceryle    torquata    Linn.  —  Peru,   Bolivia, 

[Brazil,  Arg.  Republic. 
Galbulldn*: 

•  Galbula  chalcothorax  Scl.  —  Napo? 

•  "       castaiuopectus?— Brazil. 
Trogonlda*: 

Trogon  Antlslanns  D'Orb,  —  Napo?  New 

[(iranada. 

•  "       personatus     Gould  —New     Gra- 

[nada,  Brazil. 
Caprlmulghhe: 

Antrostomus  nlgrescens  Cab.  —  New  Gra- 

[nada,  Guiana. 


Cypsellda*: 

Chvtura    rutlla    VIelll.  —  JNew  Granada, 

Guatemala,  Trinidad. 
Trochllldv : 
t  OreotrochlluB  Chlmborazo  Boure. 
t         "  Plchlncha  Bourc. 

•  Campylopterus  nniuatorlalls  Gould.  — Mar- 

[anoo. 
Collbrl  lolatus  Gould.  —Peru,  Bolivia. 
Myrtls  Fanny  Less.  —  Peru. 
LaH-esnaya  (iayl  B«>urc.  —  Peru. 
Doclmaster  euslferus  Bolsa.  —  New  Gra- 

[nada. 

*^  Schllephackel  Cab.— Nanegal. 

Ilellanthea   Lutetla)   Delatt.  —  New  Gra- 

[nada. 
Pterophancs    Teranilnckl     Bolss.  —  New 

[Granada. 
Aglacactls  cuprlpennls  Bourc.  — New  Gra-  . 

[nada. 
Panoplltes   flavescens  Lodd.— New   Gra- 

[nada,  Napo. 
t  Rhanjphomlcron  llcrrani  Delatt. 

"  Stanley  I  Bourc. 

t  "  nilcrorhynchus     Bolss.  — 

[New  (tranada.  Upper  Amazon. 
t  Adelomyla  uiaculata  Gould. 
Mctallura  tyrlanthlua  Lodd.  —  New  Gra- 

[iiada,  Pana  Is. 
Lesbla  amaryllls  Bourc.  -New  Granada, 

[Peru,  Puna  la. 
t      ''       gracilis  Gould. 
t      "       Ortonl  Lawr. 
Accstrura  Hellodorl  Bourc.  —  New  Gra- 

[nada. 
Mulsantl    Bonrc.  —  New  Gra- 

[nada. 
Chlorostllbou  chrysogastcr  Bourc.  —  New 

[Grnnada,  Pacific  slope. 
Patagona    glgas   VlelU.  —  Peru,   Bolivia, 

[Chile. 

iErlocnemlsLuclanl  Bourc. 
"  nl|frlve^tl8  Bourc. 

*'  squamata  Gould. 

Cuculldie: 

C<»ccygu8  nielanocoryphus  VIelll.  —  Upper 
[Amazou,  Guiana,  Paraguay. 
Capltonlda*: 

•  Caplto  Bourclorl  Lafi*.—  New  Granada. 
Hnrilaubl  l^tt.  —  New  Granada. 

t  Tetragonops  raiuphastlniis  Jard. 
Piclda'.- 

Colaptcs  elegans  Fras.  —New  Granada. 
StrlgUhe: 

Strlx  punctattsslma  Gray.  — Galapagos  Is. 

•  Bubo  crasslrostrls  P.  et  L.—  Chile. 
Glaucldluni  lufliscala  Tern.- Brazil.  Gnat- 


it 


[eniala? 
SI. 


*  Speotyto  cunlcularla  BIoI.  —  Brazil.  Peru, 

[Clille. 

Syrnlum  albogiilare  Cass.  —  New  (ii raiiada, 

[Mexico. 
Falconhhe : 
t  Mllvago  carunciilatos  Des  Murs. 
Polyborus  Audubonll  Cass.  —  Texas  to  Ma- 

[gellan  Sts. 
Craxlrex  unldnctus  Tern.—  Southern  U. 

[S.  to  Arg.  Kepub. 
Geranoaetus  melanoleucus  VIelll.  —  The 

[Andes. 

Ilypotrlorchls   columbarliis  Linn.  —  New 

[(iranadn.  North  America. 

Tlnnnnculus   sparverlus    Linn.  —  Brazil. 

[(lulana.  North  America. 

Acclplter  erythrocemlus  Gray.  — Bolivia. 

[Brazil. 
t        **  nlgropUimbeus  Lawr. 

Circus  clnereus  Vklll. 
Vultnrhhe: 

Sarcoramphus    gryphus  Linn,  f  —  Andes. 
^Catharlsta  atrata  Bartr.— Tropical  Anier- 

[Ica,  Chill. 


t  Unless  wc  arc  much  mistaken,  there  is  another  species  of  Sarcoramphut  on  the  Andes  a^ 
yet  undescrlbed.    fSce  Froc.  Am.  Attoc.  Sci.    1H70,  p.  IW. 
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Colnmbtdflp : 

*  Chamiuipelia  gravatlya  Bp.  —  Xew  Gra- 

[iiadu. 
'Ctiloroenas  albUlnea  Bp.— New  Granada, 

[Coiita  Rica. 

*  Columbula  cruzlana  LafV. 
t  Zonaida  hypoleuca  Bp. 

Pciielupldw: 

*  Ortallda  Monta^li  Bp. 

*Orax  (dclobulosa  i<pix?)— Upper  Amazon. 
Cbaniaepetcs  Goudatli  Less.  —  New  Gra- 

[uada. 
Tlnanilda« : 

*  Rhyiicbotus  perdlx  Mol. 
CliaradrlldiK: 

Vani'Ilus  resplendens  Tsch.  — Peru. 
Chlonldlda;: 
t*  Attagls  Chlmborazcnsis  Scl. 


Scolopacida:: 

Tringa  niaculataVlelll.— North  America. 

*  Trlugoldes  luacularlus  Linn.  —  N.  A.,  En- 

[rope. 

*  Gambetta  mclauolcuca  Gm.  —  U.  8.,  Cen- 

[tral  America. 
*'  flavlpcs  Bp.—  Nortb  America. 

Totanns  solltarius  And.  — North  America, 
(talllnago  nobllls  Scl. 
Ardeidtt* : 

Nyctlardea  Gardenl  Baird.  —  U.  S.  to  Pern. 
Rallida>: 

Rallus  Vireinlanns  Linn.— North  America. 

*  Fiilica  Chilen»Is  Dcs  Mu.— Peru,  Bolivia. 
Aatida:: 

*  Querquedula  dtscors  Linn.—  United  States. 

*  Anas  moscliata  Linn.— Brazil. 
Colymbida- : 

Podiceps  occipitalis  Less.— Chili,  Magellan 

[Sts. 


This  list  gives  one  hundred  and  eightj'-four  species,  of  which 
thirty-eight  are  believed  to  be  confined  to  the  Valley.  ♦  The  In- 
sessores  number  one  hundred  and  sixty-nine,  hummers,  tanagers 
and  fl3"-catchers  predominating.  The  one  hundred  and  eighty- 
four  species  represent  one  hundred  and  twenty-five  genera  :  South- 
em  New  England  (Mass.,  Conn,  and  R.  I.)  with  the  same  area 
contains  two  hundred  and  forty-two  species  in  one  hundred  and 
sixty-three  genera ;  Ceylon,  nearly  twice  as  large  as  the  Valley, 
has  over  three  hundred  and  twenty  species  in  two  hundred  genera. 
The  relative  proportion  is  not  very  different.  The  majority  of  the 
Quito  birds  have  a  northern  stamp.  About  eighty  species  range 
north  of  Quito,  chiefly  in  New  Granada ;  of  these,  twenty-one  are 
found  in  North  America.  About  twenty-five  species  range  south 
into  Peru,  Bolivia  and  Chile  ;  while  .very  few  indeed  are  found  on 
the  Pacific  or  Brazilian  slope.  This  accords  with  that  "  rule  of 
high  generality"  that  the  inhabitants  of  an  area  are  much  more 
nearly  related  to  those  of  the  nearest  source  whence  immigrants 
might  have  come.  The  birds  of  the  Quito  Valley  have  a  more 
extensive  latitudinal  than  horizontal  range. 

As  a  general  rule  the  highland  species  are  larger  than  the  same 
residing  in  the  lower  altitudes.  Thus,  Buthranpi^  ciicullata,  An- 
cestrnra  Mulsanti  and  Metallara  tyrianthina  of  Quito  are  much 
larger  than  those  of  Bogota.  So  the  Patagona  gigas  is  larger  in 
Elcuador  than  in  Chile ;  and  the  Chcetura  rutila  of  Quito  eclipses 
the  same  species  in  Guatemala.  The  Euphonia  nigricoUis  of 
Brazil,  however,  seems  to  be  larger  than  that  of  the  Andes.     The 

^Many  specimens  are  reported  from  Quito  which  in  fact  come  fk*om  Nanegal  or  the 
Napo  region.  Thn?,  Andigena  laminirostris,  Bourcieria  fuiffidignla  and  Peristera  me- 
lanoptera  arc  IVom  the  west  side,  and  Tanagra  ceelestit  Arom  tlie  east.  It  is  doubtfhl  if 
either  species  of  Docimtuter  enters  for  into  the  Valley.  The  Trogons  and  Jacamars 
are  also  accidental. 
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birds  of  the  high  Valley  are  essentially  aerial ;  they  show  a 
greater  development  of  wings  over  legs;  climbers,  scratehers, 
runners,  waders  and  swimmers  are  few.  There  is  less  brilliant 
plumage  than  in  lower,  warmer  altitudes.  Green  and  brown  are 
the  prevailing  colors.  Even  the  hummers  are  surpassed  by  those 
on  the  Pacific  slope,  in  the  Valley  of  the  Magdalena  and  along  the 
coast  to  Rio.  All  of  the  Trochilidse  belong  to  the  group  Polyt- 
minae ;  the  "  Hermit"  hummers  keep  to  the  dense  forests.  Leaving 
out  the  Dociinaster  (which  properly  belong  to  Nanegal  on  the  west 
slope),  the  average  length  of  the  bills  of  Quitonian  hummers  is 
three-fourths  of  an  inch.  Their  nests  are  covered  with  moss ; 
never  with  lichens.  The  finches  nidify  in  October ;  the  condors 
in  February ;   the  hummers  in  April. 


THE  GENUS    HYSTERIUM  AND   SOME  OF 

ITS    ALLIES. 


BY  DR.  J.  8.   BILLINGS,  U.S.A. 


My  purpose  in  the  following  paper  is  to  enable  those  who  are 
commencing  the  study  of  mycology,  but  who  have  not  access 
to  authentic  specimens  and  to  the  greatly  scattered  and  often  con- 
tradictory literature  of  the  subject,  to  identify  the  common  species 
of  the  genus  Hysterium  and  its  closely  allied  forms.  My  data 
for  this  purpose  are  derived  from  the  examination  of  authentic 
specimens  in  the  Schweinitz  Herbarium,  and  in  the  herbarium  of 
Mr.  H.  W.  Ravenel  of  South  Carolina;  from  specimens  named 
by  Rev.  M.  A.  Curtis,  and  from  the  description  and  figures  given 
by  M.  Duby  in  his  "Memoire  sur  la  Tribu  des  Hysterinees," 
Geneva,  1861. 

The  genus  Hysterium  is  one  of  the  Ascomycetous  forms  of 
fungi  characterized  by  the  peculiar  shape  and  mode  of  opening 
of  its  conceptacle  or  perithecium,*  which  is  either  elliptical  or 
longitudinal,  opening  by  a  slit  or  fissure  running  in  the  direction 
of  its  greatest  length. 

The  species  are  found  upon  dead  wood,  bark,  leaves  and  stems 


*For  explanation,  with  flgares,  of  the  parts  of  fungi,  see  Natubalist,  vol.  It.  p. 
667-674. 
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in  the  shape  of  black  specks  or  crusts  which,  under  a  lens^  will  be 
seen  to  be  small,  boat-shaped  bodies  with  a  vulvseform  fissure 
looking  like  minute  grains  of  black  wheat.  When  developed  in 
or  on  wood,  their  structure  is  usually  carbonaceous  and  brittle. 
When  developed  beneath  the  epidermis  of  leaves  or  herbaceous 
stems,  the  perithecium  is  usually  thin  and  membranaceous,  and 
more  or  less  connate  with  the  suiTOunding  structures. 

The  difference  in  fruit  is  also  well-marked  and  hence  these  latter 
forms  will  be  referred  to  the  genus  Hypoderma. 

For  the  identification  of  the  species  of  tliis  genus  in  the  present 
state  of  our  knowledge,  we  must  rely  mainly  upon  the  size,  shape, 
structure  t^d  color  of  the  spores,  and  hence  a  few  words  are  nec- 
essary with  regard  to  the  morphology  of  the  spore.  Spores  vary 
according  to  age  and  some  other  circumstances  in  all  the  points 
upon  which  we  rely.  Thus  the  same  spore  at  different  periods  may 
be  colorless  or  very  dark  colored,  uniseptate  or  multiseptate,  fusi- 
form or  obovate,  and  from  .0005  to  .002  of  an  inch  in  length. 

The  limits  of  this  variability  are  not  precisely  known,  but  the 
student  may  be  guided  somewhat  by  the  fact  that  the  development 
of  spores  and  asci  is  not  everywhere  simultaneous  in  the  same 
perithecium.  When  in  any  ascomycete  we  find  the  perithecium 
fully  developed,  and  all  the  spores  apparently  equally  mature — 
for  instance,  all  yellow  brown,  triseptate  and  varying  not  greiatly 
in  form  and  size, — we  are  Justified,  I  think,  in  concluding  that 
these  spores  are  mature. 

If,  on  the  other  hand,  we  find  that  some  of  the  asci  do  not  con- 
tain spores,  but  merely  the  mass  of  greenish  colored  protoplasm 
which  by  segmentation  will  ultimately  form  them,  while  other  asci 
contain  greenish  spores  the  contents  of  which  are  divided  into 
two  or  four  parts — and  in  none  do  we  find  colored  or  clearly  sep- 
tate spores — we  may  consider  the  specimen  as  immature. 

The  peculiar  greenish  hue  of  the  spore,  to  which  I  have  alluded, 
seems  to  indicate  that  it  is  an  immature  state  of  a  yellow  or 
brown  spore,  while  a  white,  perfectly  colorless  or  hyaline  spore 
may  be  in  itself  a  perfect  form.  In  the  examination  of  specimens 
which  have  been  for  some  time  in  an  herbarium,  we  should  expect 
to  find  the  spores  mostly  mature,  as  in  the  first  place  it  is  to  be 
presumed  that  only  the  more  perfect  specimens  would  be  thus  pre- 
served, and  secondly,  the  perfecting  and  ripening  of  immature 
spores  will  go  on,  even  in  the  herbarium,  to  some  extent. 
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Again  it  must  be  remembered  that  the  classification  of  the  genus 
Hysterium  must  be  as  yet  provisionary,  not  being  based  at  all 
upon  the  only  real  test  of  a  true  species,  viz.y  the  propagation  of 
its  kind.  But  before  we  can  attempt  the  true  physiological  clas- 
sification of  such  forms,  we  must  have  some  sort  of  division  of 
them  that  we  may  know  what  we  are  talking  about.  In  this  point 
of  view  it  is  evident  that  we  want  to  name  as  many  forms  as  pos- 
sible to  avoid  confbsion,  and  that  two  different  forms  should  not 
receive  the  same  name  unless  the  observer  is  very  certain  as  to 
their  identity.  To  explain  my  meaning  more  fully  I  will  take  the 
case  of  one  of  the  commonest  forms  among  the  Ascomycetes,  mz., 
Hysterium  pulicare  Pers.  The  description  of  this  species,  as  given 
by  Persoon,  Fries  and  the  older  mycologists,  is  entirely  insufidcient 
to  enable  us  to  identify  it,  and  we  must  have  recourse  to  authentic 
specimens  to  know  positively  which  form  the  older  authors  placed 
under  this  head.  The  spores  shown  in  fig.  a  of  plate  11  were 
drawn  from  a  specimen  in  the  Schweinitz  herbarium  received  from 
Fries  as  a  type  specimen.  Another  specimen  from  Fries,  marked 
B.  lenticulare  has  the  same  kind  of  spores.  A  specimen  from  the 
Sderomycetes  Stiicioe  in  Mr.  Ravenel's  herbarium  has  somewhat 
larger  spores  which  are  obovate,  triseptate  and  very  dark  brown. 
Duby  states  as  the  result  of  the  examination  of  authentic  speci- 
mens that  the  spores  of  H.  pulicare  are  oblong,  two  or  three  times 
longer  than  wide,  triseptate,  clear  brown,  or  with  the  terminal  lo- 
culi  colorless.     When  young  the  spores  are  1-septate  and  hyaline. 

Corda  figures  the  spores  in  like  manner.  On  the  other  hand,  I 
find  in  one  specimen  named  by  Kunze,  and  in  specimens  named  by 
Berkeley,  Curtis  and  Ravenel,  that  the  spores  are  much  larger, 
darker,  more  opake,  with  longitudinal  septa  and  obovate  or  pyri- 
form,  in  short,  like  the  fruit  of  H»  elongatum.  (PI.  11,  fig.  k).  The 
authors  last  named  consider  the  above  as  belonging  to  H.  pulicare 
for  the  reason  that  in  one  perithecium,  resembling  those  of  that 
species,  they  find  spores  varying  from  the  short,  colorless,  unisep- 
tate  form,  to  those  described  above.  It  is  of  course  possible, 
and  perhaps  not  improbable,  that  the  large  cellular  spores  are  the 
fully  developed  fruit,  but  on  the  principles  stated  above  (as  I  find 
in  the  majority  of  authentic  specimens  that  all  the  spores  present 
an  equal  development  and  yet  have  a  simpler  form),  I  prefer  to 
consider  that  form  as  the  perfect  type  and  refer  the  others  to  H. 
elongatum. 
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It  will  be  observed  that  I  have  taken  no  note  of  the  minor  dif- 
ferences which  the  perithecia  present. 

An  examination  of  many  varieties  and  specimens  has  shown 
that  in  H,  pulicare^  for  instance,  the  perithecia  may  be  long  or 
short,  wide  or  narrow,  striate  or  smooth,  with  lips  thin  or  thick 
and  more  or  less  gaping,  the  variations  appearing  to  depend  on 
the  kind  of  wood,  the  age  of  the  specimen,  and  the  amount  of 
heat,  light  and  moisture  to  which  it  has. been  subject,  and  hence 
such  characteristics  are  of  little  relative  value. 

It  is  supposed  that  besides  the  ascous  form,  Hysterium  has 
other  modes  of  manifestation ;  for  instance,  Tulasne  affirms  that 
Leptostroma  vulgare  is  a  form  of  Hysterium  herbarum;  the  argu- 
ment being  the  usual  one  of  post  hoc  ergo  propter  hoc^  that  is, 
Hysterium  herbarum  has  been  found  either  coincident  with,  or  im- 
mediately succeeding  to  the  Leptostroma  on  the  same  matrix.  As 
I  have  elsewhere  insisted,  the  only  way  to  settle  this  question  is 
by  culture  of  the  various  forms  upon  different  matrices. 

The  germination  of  Hysterium  spores  goes  on  veiy  well  in  an 
ordinary  growing  slide,  and  the  results  are  very  interesting,  es- 
pecially in  regard  to  those  species  with  cellular  spores,  in  which 
each  loculus  gives  rise  to  a  mycelial  filament.  I  have  several 
times  observed  a  connection  formed  between  neighboring  filaments, 
resembling  very  much  the  sexual  process  as  it  occurs  in  some 
algffi,  but  as  yet  am  not  prepared  to  say  that  it  is  of  a  sexual  na* 
ture.  I  recommend  the  subject  for  observation  and  experiment 
to  those  who  have  microscopes  and  no  definite  work  on  hand  for 
their  instruments. 

The  best  classification  of  the  Hysteriacei  is  that  of  M.  Duby, 
but  I  think  he  has  been  premature  in  his  effort  to  construct  half  a 
dozen  new  genera.  The  old  division  of  Lophium,  Glonium,  Acti- 
dium  and  Hysterium  serves  well  enough  for  identifying  purposes, 
although  as  stated  in  the  commencement  of  this  paper,  those 
forms  of  Hysterium,  with  thin  membranous  perithecia  found  in 
leaves  and  herbaceous  stems,  may  be  conveniently  referred  to  the 
subgenus  Hypoderma. 

The  data  are  yet  wanting  for  a  revision  of  this  family  with  a 

view  to  indicating  their  relations  to  other  Aingi  and  to  each  other. 

The  accompanying  plate  gives  the  figures  of  the  spores  of  the 

common  forms  of  Hysteriacei  magnified  five  hundred  diameters. 

Fig.  I  represents  a  very  large  spore  from  a  specimen  in  Mr.  Rav- 
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enel's  herbarium,  marked  H,  depressum  B.  and  C.  Other  spores 
in  the  same  specimen  were  one-fourth  less  in  size.  With  these 
figures  and  the  following  brief  synopsis,  there  will  be  little  diffi- 
culty, I  think,  in  identifying  the  usual  forms. 

HTSTERIUM. 

A.  Spores  simple,  colorless,  minute  (Aporia  of  Duby). 

1.  Hyiterium  herbarum  Ft.    Spores  miuute,  colorless,  globose. 

(Sp.  ex.  Fr.  in  Schw.  Herb.) 

B.  Spores  filiform,  colorless  or  greenish,  lying  side  bv  side  in  bundles,  often  appar- 

ently without  an  investing -sheath  or  ascns.   (Lopnodermitim,  Sporomega,  Cocco- 
myces  and  Colpoma  of  Duby.) 

2.  Ju.  pinastri  Schrad.  8.  H.  griseum  Schw. 

8.  H.  arundinacearum  Schr.  9.  H.variegatum  B.  &  C. 

4.  JT.  melaleucutn  Fr.  10.  //.  rhois  Schw. 

6.  II.  maculare  Fr.  11.  H.  rhododetidri  Schw. 

6.  If.  tumidum  Fr. 

7.  H./oHicolum  Fr. 

A  namber  of  additional  species  are  enumerated  in  this  connection  by  M.  Duby,  but  I 
g^ve  only  those  which  I  have  examined.  The  structure  and  relations  of  this  group  are 
very  obscure.  Some  of  them  are  almost  certainly  immature  or  aborted  forms,  ana  sci* 
ence  would  lose  nothing  if  the  whole  were  reduced  to  H.  arundinacearum  and  H./oHi- 
colum. 

C.  Spores  simple,  colorless,  elongate,  often  curved  and  sausage-shaped. 

13.  H.  rub(  Pers.    Spores  colorless,  .0015  inch  long.    (Fig.  20.)    (Spec,  ex  Kanze  in 
Schw.  Herb.) 

13.  H.  Bcirpinum  Fr.   Spores  colorless,  .0018  inch  long.   (Sp.  ex  Fr.  in  Schw.  Herb.) 

14.  H.  comi  Schw.    Spores  rod-like,  straight,  .002  inch  long. 

(8))ec.  ex  Knnze  in  Schw.  He 
19.  H.  rufescens  Schw.    Spores  subfusiform,  colorless,  .0006  inch  long,  in  long 
vate  asci. 

D.  Spoi*es  uniseptate. 

10.  H.  smilacia  Schw.    Spores  colorless,  subpyriform,  .001 -.0013  inch  long,  with  a 
gelatinous  envelope  when  young.    (Fig.  io.) 

(Ff.  Curtisii  Duby,  is  probably  the  same.) 

17.  H.  varium  Fr.    Spores  brown,  opake,  flisiform,  subacuminate,  .003  inch  long. 

18.  H.  lineare  Fr.    Spores  colorless,  ovoid  or  obovatc,  sometimes  constricted  in  the 

middle,  .0006  inch  long. 

19.  H.  repandum  Blox.    Spores  at  one  end  elongate  and  hyaline,  the  rest  dark 

brown,  .0006 -.0007  inch  long.    (Fig.  17.) 
£.  Spores  triseptate. 

20.  H.  puliatre  Fr.    Spores  dirty  brown,  terminal  locull  often  clearer  or  colorless, 
.0009  inch  long. 

21.  H.  betulignum  Schw.    Spores  brown,  .0008  inch  long. 

22.  H.  tortile  Schw.    Spores  brownish,  obovate,  .000<}  inch  long. 

23.  H.fiexuoium  Schw.    In  the  specimen  in  the  Schweintz  Herbarium,  the  spores  in 

the  distinctive  flexuose  nenthecia  are  identical  with  those  of  H.pulimre,    In 
some  straight  short  perithecia  the  spores  are  cellular,  .0015  inch  long. 

24.  H.  biformerr.    Spores  yellow  brown,  .001 -.0012  Inch  long,  sometimes  con- 

stricted at  the  septa  or  tonilose. 

25.  H.  Prostii  Duby.    Spores  brownish,  subpyriform,  .0065  inch  long. 

26.  H.  r^fiUum  Fr.    (Tnblidium  of  Sprengel.)   Spores  at  first  reddish  brown,  after- 

wards dark.  .001 -.0014  inch  long. 
F.  Spores  multiseptate.  or  cellular. 
•  27.  //.  acuminatum  Fr.    Spores  curved,  yellow,  multiseptate,  obtuse  or  subacumi- 
nate, .001-  .0013  inch  long. 

28.  H.  inaidens  Schw.    Spores  dark  yellow  brown,  5-7  septate,  .0011  inch  long;  third 

or  fourth  Joint  swollen. 

29.  H.  Mori  Schw.    Spores  dark  yellow  brown,  curved,  subpyriform,  multiseptate, 

.001  -  .0013  inch  long. 

80.  H.  teres  Schw.    Spores  yellow,  3-5  septate.  .0008-  .0012  inch  long. 

81.  H.  fraxini  Pers.     Spores  dark  brown,  elliptic  or  subpyriform,  cellular,  .0015 

inch  long.    (Spec,  ex  Kunze.) 

82.  H.  prakmgum  Schw.    Spores  yellowish,  broadly  obovate,  cellular,  .0012  inch 

long. 

33.  H.  vulvatum  Schw.    Spores  dark,  nearly  opake.  constricted  in  the  middle  with 

distinct  septum,  .0015 -.002  iuch  long,  each  half  cellular. 

34.  H.  dongatum  Wnllr.    Spores  dark  i)rown,  obovate  or  subpyriform,  cellular, 

.001  -  .002  inch  long.    (Spec,  ex  Fries.) 

35.  B.  depressum  B.  St  C.     bporos  dark,  opake,  brown,  cymblform,  cellular,  with 

central  distinct  septum, like  H.  vulvatumy  .003-  .0045  inch  long.    (Spec,  in  Rav. 
herb,  ex  Curt.) 
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36.  H.  deeipiens  Daby.    Spores  straw  color,  obovate  or  elliptical,  .001  inch  long,  4  -  6 

septate,  with  one  or  two  longitadlnal  septa. 

37.  //.  Lesquereuxii  Daby.    Spores  brownish,  ovate  oblong,  constricted  in  the  mid- 

dle, obtuse,  0-7  septate,  with  longitudinal  septa. 

38.  H./unereum  DeNot.   Spores  OToid  or  oblong.  4-7  locular,  with  one  or  two  longi- 

tudinal septa,  four  times  as  long  as  broad,  clear,  brownish.    (Duby.) 

39.  H.  complanatum  Duby.    Spores  linear  lanceolate,  acute,  3-5  septate,  not  con- 

stricted, reddish  brown. 

40.  Hyittrium  verbagei  Schw.    Spores  colorless,  subpyriform,  often  curved ;  endo- 

chrome  multipaitite,  .001-  .0015  inch  long. 

41.  H.  elatinum  Pers.    Spores  like  ff.  verbaaci. 

42.  H.  ritnincoUi  Schw.    Spores  colorless  or  greenish,  multipartite,  obovate,  .001 

inch  long  or  more. 

43.  H.  virqultorum  Desm'g.    Spores  colorless,  curved  rods  indistinctly  4-5  septate, 

.0005  inch  long. 

Species  which  should  be  rejected  as  not  belonging  to  the  genus, 
or  as  having  no  fruit,  and  therefore  not  to  be  identified :  — 

H.  aiibrttfiatum  Schw.    Spec,  in  Schw.  Herb,  is  an  Immature  Sphseria. 
S'  polygonati  Schw.    Sp.  in  Schw.  Herb,  has  no  fVuit. 

H.  oxycoccuH  Fr.   Sp.  ex  Fr.  has  no  fruit.   Duby  found  no  fhiit  in  authentic  specimens. 
H.  osmumltK  Schw.    Sp.  in  Schw.  Herb,  is  a  Septoria; 
H.  nucicola  Schw.         "     •<      "         <*      has  no  fruit. 
JI.  IWrincola  Schw.       »*     "      •<         *<      is  a  Hendersonia. 
II.  kalmiat  Schw.  "     "      "         "     has  no  fruit. 

J5r.  ayrtn^fp  Schw.  "     "      "  '*       **    "      " 

H.  8ph(nroi€l€8  A.  S.      "    "      **         "     ex  Fr.  no  fruit.    Duby  found  no  fruit  in  au- 
thentic specimens. 
H.  cantanane  Schw.    Spec,  in  Schw.  Herb,  has  no  ftnit. 
B.  Andromedoi  Schw.    "     "      "  "         "     "      " 

The  following  species  are  rejected  by  Duby. 

ff.  abietinum  Pers.  JST,  atrine/orme  Walls. 

H.  parallelum  Wahl.  H.  aamceorum  Larch. 

H.  rubrttm  Fr.  JI.  pithyum  Kunze. 

H.  cocciferum  Cast.  JI.  minutum  D.  C. 
JET.  olccB  Cast. 


DBSCRIPTION  OF  PLATE  11. 

Fig.  a.    Spores  of  Hyaterium  pulicare  Pers. 
«'     b.       "        "  "  IriformeTPT. 
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SOME  DIFFERENCES  BETWEEN  WESTERN  AND  EAST- 

ERN  BIRDS. 

BY  T.   MARTIN  TRIPPK. 

When  the  primitive  prairie  becomes  reclaimed  from  a  state  of 
nature  by  the  pioneer  and  farmer,  the  fauna  and  flora  undergo  a 
very  marked  change.  Many  plants  and  animals  disappear,  and 
new  ones  take  their  places.  The  buffalo,  elk  and  antelope  retire 
before  the  advancing  line  of  civilization,  and  are  seldom  found 
within  the  settlement ;  the  deer,  wolf  and  turkey  gi*adually  disap- 
pear as  the  country  becomes  populated,  and  are  finally  exterminated. 
Many  species  of  Compositae  and  other  plants,  found  in  great  profu- 
sion on  the  unbroken  prairie,  become  scarcer  and  scarcer,  as  the 
sod  is  broken  up  and  cultivated,  and  at  last  disappear  altogether. 
With  the  birds,  the  changes  are  rapid  and  numerous ;  some  spe- 
cies are  quickly  exterminated,  and  others  previously  unknown,  be- 
come abundant.  So  rapid  is  the  progress  of  settlement  in  some 
portions  of  the  west,  that  these  changes  become  very  marked  from 
their  suddenness.  Local  lists  of  the  avi-fauna  of  eastern  Iowa 
and  Minnesota,  taken  twelve  or  fifteen  years  ago,  would  differ 
very  materially  from  those  of  the  same  localities  to-day ;  and  these 
lists  would  differ  both  in  the  species,  and  in  their  comparative  and 
actual  abundance.  Even  the  habits  of  the  birds  undergo  consid- 
erable modification,  as  it  will  appear  in  the  following  pages. 

Every  one  in  the  Eastern  States  is  familiar  with  the  song  spar- 
row, that  little  brown  minstrel  that  comes  even  before  the  blue-bird 
to  tell  us  that  spring  is  at  hand.  He  is  our  earliest  bird ;  a  sort 
of  ambassador  from  the  feathered  court,  sent  on  by  those  princes 
royal  of  song,  the  thrushes  and  grosbeaks,  to  herald  their  approach. 
On  some  bright  sunny  day  in  Februar}',  when  the  chill  of  the  air 
is  somewhat  softened  by  the  returning  sun,  and  the  woods  are  vo- 
cal with  the  cry  of  the  downy  woodpecker,  you  hear  him  first, — a 
brisk,  ringing  strain,  full  of  joy  and  hope,  that  speaks  of  warm 
days  to  come,  and  whispers  promises  of  violets  and  anemones. 
If  you  wish  for  a  nearer  acquaintance,  he  is  not  a  bit  afraid,  but 
sings  as  unconcernedly,  although  you  may  be  watching  him  a  few 
yards  off,  as  though  you  were  a  mile  away.  In  fact,  he  is  semi- 
(682) 
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domestic  in  the  early  days  of  his  coming,  and  hovers  about  the 
house  and  garden,  tame  and  familiar,  a  willing  dependent  upon  your 
bounty,  picking  up  the  crumbs  about  the  door-steps,  and  repaying 
you  a  thousand  fold,  every  morning  and  evening;  and,  having 
taken  up  his  abode  with  you,  he  likes  it  well  enough  to  stay  all 
spring,  summer,  and  fall,  always  the  same,  cheerful,  familiar  and 
musical. 

Very  diflferent,  indeed,  is  the  song  sparrow  of  the  transmissis- 
sippi  states.  In  March,  the  ornithologist  who  rambles  over  the  prai- 
ries and  along  the  wooded  water-courses  of  southern  Iowa,  notices 
a  small,  brown  bird,  flitting  among  the  hazel  copses,  shy,  restless 
and  timid,  eluding  his  observation  so  carefully,  that,  if  he  is  una- 
ware of  its  nature,  he  will  frequently  be  obliged  to  shoot  it  before 
he  can  identify  it.  Then  to  his  surprise,  he  finds  it  to  be  the  song 
sparrow.  For  a  few  weeks,  he  meets  in  his  daily  walks,  the  same 
shy  apparition,  though  never  very  frequently,  until  in  April  it  dis- 
appears. Perhaps,  once  or  twice,  on  an  unusually  lovely  morning, 
he  may  catch  the  familiar  song  that  used  to  delight  him  in  early 
March  amid  the  hills  of  New  England ;  but  to  hear  it  even  once 
he  must  be  very  fortunate.  During  summer  he  may  rarely  meet 
the  bird  in  the  thickets  on  the  edge  of  the  timber,  or  even  catch 
him,  towards  the  approach  of  autumn,  reconnoitring  in  some  gar- 
den ;  but  only  rarely, — until  in  September  and  October,  they  come 
back  again  in  greatly  increased  numbers,  more  tame  and  familiar 
than  in  the  spring,  and  now  he  begins  to  recognize  some  resem- 
blance to  the  song  sparrow  of  the  Eastern  States. 

Where  have  they  been  all  summer?  In  Minnesota  —  the  greater 
part  of  them  at  least.  The  brush  prairies,  the  thicket  in  the  river 
valleys,  and  the  shrubbery  thai  surrounds  the  lakes  of  western 
and  central  Minnesota,  are  the  summer  resort  of  the  song  spaiTow. 
Here,  hundreds  build  their  nests  and  raise  their  young,  —  shy  and 
timid  as  ever,  but  no  longer  silent.  The  ornithologist  just  from 
the  east,  is  astonished  to  find  in  the  song  sparrow,  the  wildness 
that  marks  the  meadow-lark  and  flicker,  in  New  York  or  Massa- 
chusetts, although  the  notes  and  habits  are  otherwise  precisely 
similar. 

Yet  it  takes  only  a  short  time  for  the  song  sparrow  to  find  out 
that  he  has  nothing  to  fear  from  men,  but  that  on  the  contrary,  it 
is  safer  and  pleasanter  to  live  in  their  company  than  without  it. 
When  a  region  has  been  settled  for  a  few  v'cars,  small  birds  of  all 
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kinds  begin  to  increase  in  a  very  marked  degree.  In  the  older 
settlements  in  Minnesota  the  song  sparrow  has  already  taken  up 
his  abode,  and  though  something  of  his  original  shyness  remains, 
yet  it  is  rapidly  wearing  off,  and  he  is  becoming  the  same  familiar, 
confiding  bird  as  in  the  east.  As  we  progress  toward  the  frontiers, 
we  find  him  becoming  shyer  and  wilder,  till  in  the  wilderness  he 
exhibits  almost  the  wildness  and  timidity  of  a  wild-duck. 

What  has  been  said  of  the  song  sparrow,  is  equally  true  of  the 
bluebird  and  robin.  In  Iowa,  some  of  these  birds  breed  in  the 
timber  near  the  streams,  but  the  greater  number  pass  quickly  over 
the  prairies,  and  find  more  congenial  haunts  amid  the  woods  of 
central  and  northern  Minnesota.  The  pine  barrens  seem  exactly 
suited  to  the  robin ;  here  he  raises  his  brood  undisturbed ;  and, 
amid  the  dead  and  decaying  poplars  and  tamaracks  that  cover 
miles  upon  miles  of  the  surface  of  northern  Minnesota,  the  blue- 
bird nests  in  great  numbers.  But  very  different  are  they  from  the 
robin  and  bluebird  of  the  east.  They  fly  from  your  approach  afar 
off;  they  shun  you  as  the  hawk  and  crow  do  in  New  England; 
and  though  they  have  the  appearance  and  voice  of  old  friends, 
you  cannot  help  feeling  that  they  are  old  fHends  become  estranged. 
But  as  the  country  becomes  settled,  like  the  song  sparrow,  they 
soon  perceive  the  advantage  of  dwelling  in  civilized  society,  and 
are  not  slow  in  acting  upon  it.  In  some  portions  of  Iowa  and 
Minnesota,  these  three  birds  are  as  domestic  as  in  New  York  or 
Pennsvlvania. 

Thus,  the  robin,  bluebird,  song  sparrow,  and  some  others  of  our 
birds,  before  the  prairies  were  settled,  passed  the  breeding  season 
in  the  northern  woods  of  Michigan,  Wisconsin  and  Minnesota ; 
but  as  the  wilderness  becomes  civilized,  and  groves  of  trees  are 
planted  upon  the  prairie,  they  take  up  their  abode  among  the  hab- 
itations of  men,  and  become  residents  of  regions,  where  before 
they  were  merely  transient  visitors. 

But  if  some  birds  are  more  timid  in  the  newly  settled  parts  of 
the  prairies,  with  others  it  is  precisely  the  reverse.  In  the  town 
in  which  I  write  —  a  city  of  five  or  six  thousand  inhabitants  of 
southern  Iowa,  —  blue  jays  are  as  common  in  the  trees  lining  the 
streets  as  vireos  among  the  elms  of  New  Haven ;  crow  blackbirds 
breed  as  familiarly  in  the  gardens  as  chipping  sparrows ;  while  at 
almost  any  hour  of  the  day,  wild  pigeons  and  doyes  may  be  seen 
gleaning  in  the  busiest  streets.     On  the  upper  Mississippi,  near 
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St.  Cloud,  I  have  seen  crows  so  tame  that  I  walked  within  thirty 
feet  of  them  with  a  gun  on  my  shoulder,  without  alarming  them  in 
the  least.  The  meadow-lark  is  as  tame  as  the  bluebird  in  the 
east,  and  sings  familiarly  from  the  roofs  of  houses  in  the  villages, 
and  the  marbled  godwit  will  let  you  walk  up  within  twenty  or 
thirty  yards  without  seeming  aware  of  your  presence.  In  the 
woods  of  Minnesota,  far  beyond  the  settlements,  I  have  found 
hawks,  Buteo  horealis  and  Falco  sparverius^  scarcely  more  con- 
cerned at  my  presence  within  fifty  feet,  than  the  robin  or  bluebird 
in  the  Eastern  States.  But  birds  are  quick  to  learn ;  the  mallard 
and  the  prairie  hen  soon  discover  that  it  is  dangerous  to  let  a  man 
approach  within  fifty  yards,  while  the  wild  goose  is  very  discrimi- 
nating as  to  the  range  of  buck-shot  and  rifle-bullet.  It  is  surpris- 
ing to  see  how  soon  birds  learn  this  lesson.  I  knew  a  certain  corn- 
field situated  at  the  edge  of  a  large  wood  in  a  recently  settled 
part  of  Minnesota.  Here  the  blue  jays  from  all  the  country 
round  were  wont  to  forage,  coming  in  scores  every  morning  and 
evening.  Undisturbed  at  first,  they  grew  so  bold  as  to  remain 
quietly  at  work  within  twenty  or  thirty  feet  of  a  passer-by ;  till 
finding  that  they  were  destroying  a  considerable  portion  of  his 
crop,  the  farmer  commenced  shooting  them,  killing  them  by  the 
dozen  for  the  first  few  days.  In  two  weeks,  the  blue  jays  were  so 
wild'  when  in  that  field,  that  it  was  difl3cult  to  get  within  gunshot 
of  them  ;  while  in  the  woods,  half  a  mile  away,  they  were  as  tame 
as  ever ;  and  while  before  they  were  very  noisy  and  garrulous 
when  in  the  cornfield,  now  they  never  uttered  a  sound  from  the 
time  they  entered  it  till  they  left  it  again.  It  took  the  blue  jays 
only  a  fortnight  to  comprehend  the  situation. 

It  is  easy  to  see  why  some  birds,  as  the  hawk  and  crow,  should 
be  tamer  in  the  frontier  settlements  than  in  the  older  parts  of  the 
country.  Not  being  hunted  as  game  and  having  few  or  no  enemies, 
it  is  not  strange  that  they  should  have  the  boldness  and  confidence 
which  is  the  result  of  a  sense  of  security  and  freedom  from  dan- 
ger. On  the  other  hand,  it  is  equally  apparent  that  such  small 
bird^  as  the  sparrows,  thrushes  and  finches,  continually  persecu- 
ted by  their  natural  enemies,  should  learn  to  be  distrustful,  and 
shun  the  approach  of  everything  from  which  danger  might  be  ap- 
prehended. But  in  course  of  time,  the  larger  birds  being  de- 
stroyed as  pests  or  for  amusement  become,  in  time,  shy  and  sus- 
picious ;  while  the  smaller,  protected  in  a  degree  and  less  subject 
to  the  attacks  of  their  former  enemies,  grow  tame  and  familiar. 
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Some  birds,  however,  seem  but  little  affected  by  the  settlement 
of  the  country.  The  baywinged  bunting,  for  instance,  is  scarcely 
more  abundant  in  eastern  Iowa  than  on  the  unbroken  prairies  in 
the  western  part  of  the  state,  nor  are  his  habits  different.  The 
greater  number  breed  among  the  pines  of  Minnesota,  very  few  re- 
maining in  any  part  of  Iowa  during  summer. 

Some  species  increase  rapidly  on  the  first  settlement  of  the 
country,  and  then  decrease  again.  Of  this  class  are  the  prairie 
hen  and  mallard.  They  find  abundance  of  food  in  the  com  and 
wheat  fields ;  while  the  population  is  sparse  and  larger  game  so 
abundant,  they  are  hunted  very  little ;  but  as  the  population  in- 
creases, they  are  graduall}'^  thinned  out  and  become  in  some 
cases  exterminated.  Other  birds,  as  the  quail,  are  wholly  un- 
known beyond  the  frontier;  and  only  appear  after  the  countiy 
has  been  settled  a  short  time.  Still  others,  woodland  species,  ap- 
pear in  regions  where  they  were  never  known  before,  as  groves  of 
trees  are  planted,  and  thick  woods  spring  up  on  the  prairies,  as 
soon  as  the  ravages  of  the  fires  arc  checked.  Thus,  some  species 
are  introduced  and  some  exterminated  by  the  settlement  of  the 
country,  while  the  numbers  of  almost  all  are  more  or  less  affected. 

The  same  changes  have  taken  place  in  the  Eastern  States,  and 
are  still  going  on  there,  but  so  slowly  as  to  be  imperceptible. 
Here  in  Iowa,  on  the  contrary,  they  are  so  rapid  as  to  attract*  the 
attention  of  the  most  careless  observer. 

The  breeding  habits  of  birds  undergo  considerable  modification 
on  the  settlement  of  the  country.  In  the  wilds  of  Minnesota,  I 
never  saw  the  nest  of  the  robin  elsewhere  than  in  the  tops  of  the 
tallest  Norway  pines.  The  crow,  in  similar  localities,  often  builds 
on  low  bushes.  The  chipping  sparrow  nests  in  the  same  places, 
and  in  company  with  the  grass  finch.  The  chimney  swallow 
breeds  in  hollow  trees ;  the  wrens  in  the  decaying  trees  in  the 
windfalls.  The  larger  birds,  hawks  and  crows,  take  but  little 
pains  to  conceal  their  nests.  So  far  as  my  observations  went,  I 
think  that  the  robin,  bluebird  and  some  other  small  birds,  breed  a 
little  later  in  the  season  than  in  the  settled  regions,  though  I  may 
be  mistaken. 

The  real  influence  of  man  upon  animals  and  especially  on  birds 
is  scarcely  yet  appreciated.  When  the  subject  comes  to  be  more 
thoroughly  understood  we  shall  find  that  not  only  are  they  gov- 
erned in  their  range  and  numbers  through  his  agency,  but  that 
even  their  natures  and  mental  characteristics  are^changed  as  well. 
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Thj:  Geology  of  Wyoming.* — The  first  part  contains  a  geo- 
logical itinerary,  while  the  second  part  is  more  general  in  its  nar 
ture,  containing  chapters  giving  a  general  view  of  the  geology  of 
the  Missouri  Valley,  of  the  region  between  Omaha  and  Cheyenne, 
the  route  over  the  first  range,  the  Laramie  Plains  and  westward  to 
Bear  River,  and  onward  to  the  Great  Salt  Lake  Valley,  closing 
with  a  chapter  giving  a  general  review  of  the  geology  of  the 
country  from  Omaha  to  Salt  Lake  Valley,  and  a  final  chapter  on 
the  mines,  etc. 

Prof.  Hayden's  explorations  are  extended  over  an  immense  ex- 
tent of  country,  and  while  the  work  is  our  only  authoritative  guide 
to  the  geological  And  agricultural  capabilities  of  this  important 
area,  even  these  preliminary  reports  throw  a  flood  of  light  on  the 
geological  history  not  only  of  the  American  Continent,  but  we 
may  venture  to  add  that  of  the  globe  and  the  succession  of  life  on 
its  surface.     In  illustration  we  quote  as  follows :  — 

"That  there  is  a  connection  between  all  the  coal  beds  of  the  far 
West  I  firmly  believe,  and  I  am  convinced  that  in  due  time  that 
relation  will  be  worked  out  and  the  links  in  the  chain  of  evidence 
joined  together.  That  some  of  the  older  beds  may  be  of  upper 
Cretaceous  age  I  am  prepared  to  believe,  yet  until  much  clearer 
light  is  thrown  upon  their  origin  than  any  we  have  yet  secured,  I 
shall  regard  them  as  belonging  to  my  transition  series  or  beds  of 
passage  bQtween  the  true  Cretaceous  and  the  Tertiary. 

When  the  large  collections  of  fossil  plants  from  the  West  now 
in  the  possession  of  Dr.  Newberry  are  carefully  studied,  we  shall 
have  a  much  better  basis  upon  which  to  rest  a  conclusion.  It  will 
be  seen  at  once  that  one  of  the  most  important  problems  in  the 
geology  of  the  West  awaits  solution,  in  detecting,  without  a  doubt, 
the  age  of  the  coal  series  of  the  West,  and  the  exact  line  of  de- 
marcation between  the  Cretaceous  and  Tertiary  periods. 

The  study  of  this  question  shows  the  importance  of  the  contin- 
ued accumulation  of  facts  and  the  collection  of  organic  remains. 
Neither  can  we  place  too  rigid  reliance  on  the  teachings  of  the 
fossils,  for  it  has  already  been  shown  many  times  that  the  fauna 

*  Preliminary  Report  of  the  U.  S.  Geological  Surrey  of  Wyoming,  and  portions  of 
contignons  territories  (being  a  second  annual  report  of  progress).  By  F.  V.  Hayden, 
U.  S.  Geologist.    Washington,  1871.    8to,  pp.  611. 
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and  flora  of  the  Tertiary  deposits  of  this  country,  when  compared 
with  those  of  the  Old  World,  reach  back  one  epoch  into  the  past. 
We  have  already  obliterated  the  chasm  between  the  Permian  and 
the  Carboniferous  era,  and  shown  that  there  is  a  well-marked  in- 
osculation of  organic  forms — those  of  supposed  Permian  affinities 
passing  down  into  well-known  Carboniferous  strata,  and  admitted 
Carboniferous  types  passing  up  into  the  Permian.  We  believ6  that 
the  careful  study  of  these  transition  beds  is  destined  to  obliterate 
the  chasm  between  the  Cretaceous  and  Tertiary  periods,  and  that 
there  is  a  passing  down  into  the  Cretaceous  period  of  Tertiary  forms, 
and  an  extending  upward  into  the  Tertiary  of  those  of  Cretaceous 
affinities.  It  appears  also,  that  every  distinct  fauna  or  flora  of  a 
period  ought  to  contain  within  itself  the  evidence  of  its  own  age 
or  time  of  existence,  with  certain  prophetic  features  which  reach 
forward  to  the  epoch  about  to  follow.  If  there  is  a  strict  unifor- 
mity in  all  the  operations  of  nature  when  taken  in  the  aggregate, 
as  I  believe  there  is,  then  this  is  simply  in  accordance  with  the  law 
of  progress  which  in  the  case  of  the  physical  changes  wrought  out 
in  the  geological  history  of  the  world  has  operated  so  slowly  that 
infinite  ages  have  been  required  to  produce  any  perceptible  change. 
The  position  that  I  have  taken,  in  all  my  studies  in  the  West,  is 
that  all  evidences  of  sudden  or  paroxysmal  movements  have  been 
local  and  are  to  be  investigated  as  such,  and  have  had  no  influence 
on  the  great  extended  movements  which  I  have  regarded  as  gene- 
ral, uniform  and  slow,  and  the  results  of  which  have  given  to  the 
West  its  present  configuration.  The  splendid  group  of  fossils  ob- 
tained on  the  Upper  Missouri,  from  the  Fox  Hills  Group  or  upper 
Cretaceous  beds,  illustrates  the  prophetic 'element  I  have  mentioned 
above.  Among  them  are  many  true  Cretaceous  forms,  as  Amrao- 
nites^  Baciditea,  Inoceramus^  etc.,  yet  these  all  present  such  a  mod- 
em facies  that  they  seem  plainly  to  look  forward  into  the  succeed- 
ing epoch,  which  in  the  case  of  our  Atlantic  coast  was  strictly 
marine.  It  was  no  fault  of  the  fossils  themselves  that  they  were 
mistaken  in  this  instance."- 

Prof.  Hayden's  remarks 'on  the  relation  of  the  Quaternary  period 
to  the  Tertiary  are  of  much  interest :  — 

"  As  we  have  previously  remarked,  we  believe  that  the  Quater- 
nary period,  although  more  difficult  to  study,  will  be  found  to  be 
scarcely  second  in  importance  to  any  of  the  previous  great  epochs 
in  geology.  A  careful  study  of  these  modern  deposits  will  un- 
doubtedly show  consecutive  links  by  which  it  was  united  to  the 
Tertiary  period,  in  the  same  manner  as  the  Cretaceous  and  Tertiary 
are  connected  in  the  case  of  the  great  Tertiary  lake  now  indicated 
by  the  deposits  on  White  and  Niobrara  Rivers,  in  Nebraska,  in 
•  which  the  waters  continued  to  cover  A  greater  or  less  area  through 
most  of  the  Quaternary  period,  at  least,  as  is  shown  by  the  thick 
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deposits  of  fine  sand,  with  bones  of  mammals  and  shells  of  exist- 
ing species,  on  Loup  Fork  and  its  tributaries.  The  same  may  be 
said  of  the  bluff  deposit,  or  loess,  which  is  so  well  displayed  along 
the  Missouri  from  Fort  Pierre  down  below  St.  Louis,  and  proba- 
bly, to  the  Gulf  of  Mexico.  At  a  modern  period  it  is  probable, 
that  the  waters  of  the  ocean  swept  high  up  inland,  reaching  nearly 
to  the  foot  of  the  mountains.  The  great  water-courses  had  al- 
ready been  marked  out,  consequently  we  find  the  yellow  marl  or 
loess  fifty  to  one  hundred  and  fifty  feet  thick  in  the  immediate  val- 
ley of  the  Missouri,  but  thinning  out  as  we  recede  from  it,  or -the 
valleys  of  any  of  its  branches.  The  existence  of  so  many  fresh- 
water mollusca  and  the  entire  absence  of  any  marine  forms  indicate 
that  the  waters  of  the  Mississippi  and  Missouri  were  either  cut  off 
from  the  direct  access  to  the  sea,  or  that  the  influx  of  such  a  vast 
quantity  of  fresh  water  as  must  have  flowed  down  from  the  moun- 
tain districts  rendered  completely  fresh  the  inland  portions. 

We  may  suppose  the  temperature  just  prior  to  the  present  pe- 
riod to  have  been  extremely  low,  and  that  the  elevated  portions  of 
the  West  were  covered  with  vast  masses  of  snow  and  ice  ;  that  as 
the  temperature  became  warmer  this  snow  and  ice  melted,  produc- 
ing such  an  accession  to  the  already  existing  waters  that  they  cov- 
ered all  the  country  excepting,  perhaps,  the  summits  of  the 
highest  peaks ;  that  masses  of  ice  filled  with  fragments  of  rocks, 
worn  and  unworn,  floated  off  into  this  great  sea,  and  melting,  scat- 
tered the  contents  over  the  hills  and  plains  below ;  that  as  the  wa- 
ters diminished  these  masses  of  ice  would  accumulate  on  the 
summits  of  the  foot-hills  of  the  mountains,  or  at  certain  localities 
in  the  plains  ;  and  thus  account  for  the  great  local  accumulations 
of  stray  rocks  at  certain  places.  The  materials  also  which  must 
have  been  removed  ffom  all  portions  of  the  West  drained  by  the 
Missouri  and  its  tributaries  by  surface  denudation,  as  is  illus- 
trated bv^  the  "bad  lands",  etc.,  were  also  swept  into  this  vast  in- 
land lake,  and  then  carried  beyond  the  reach  of  currents,  w^ould 
settle  quietly  to  the  bottom,  almost  without  lines  of  stratification, 
as  we  observe  in  the  loess.  The  last  act  was  the  recession  of 
these  waters  to  their  present  position,  and  the  formation  of  the 
terraces.  We  believe  the  terraces  constitute  the  last  change  of 
any  importance  in  the  surface  of  the  western  continent.  We  sup- 
pose that  the  channels  of  all  the  streams  on  the  eastern  slope  of 
the  Rocky  Mountains  were  at  one  time  occupied  with  water  from 
hill  to  hill,  and  that  the  drainage  was  towarcl  the  sea.  But  in  the 
Great  Basin,  which  so  far  as  we  know  has  no  outlet,  the  drainage 
must  have  been  by  evaporation,  for  the  evidence  points  to  the  con- 
clusion that  it  was  entirely  filled  with  water  high  up  on  the  sides 
of  the  mountains.  There  is  greater  uniformity  in  the  terraces  in 
the  Great  Basin  than  in  the  valley  of  the  Missouri,  which  indicates 
a  far  more  equable  drainage.  Still,  those  along  the  flanks  of  the 
Wasatch  Mountains  number  two  or  three  principal  ones,  but  these 
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formations  separate  into  five  or  six ;  and  Stansbury  mentions  one 
locality  where  there  are  ten  or  twelve  of  them.  In  the  Missouri 
Valley  and  along  the  eastern  slope  generally,  the  terraces  vary 
much  in  height  and  importance. 

The  distant  hills  are  composed  of  the  yellow  marl  or  loess,  and 
the  surface  has  been  weathered  into  the  rounded,  conical  hills. 
This  portion  is  often  covered  with  the  drift  or  stray  rocks,  or  what 
I  have  called  in  a  former  report  the  erratic  block  deposit.     On  the 
terraces  these  erratic  masses  are  scarcely  ever  found,  and  in  the 
broad  bottoms  of  the  Missouri  River  seldom  if  ever.     This  fact 
strengthens  the  opinion  that  the  terraces  are  really  one  of  the 
latest  features,  and  that  they  were  formed  during  the  drainage  of 
the  waters  toward  the  sea  after  the  temperature  had  reached  nearly 
its  present  state.      Oscillations  of  level  may  have  contributed 
somewhat  to  the  formation  of  the  terraces,  but  I  am  inclined  to 
believe  that  the  drainage  or  the  contraction  of  the  waters  is  the 
main  cause.     This  is  an  important  point,  and  I  hope  hereafter  to 
treat  it  more  fully  when  I  have  accumulated  a  greater  number  of 
facts.      It  has  been  my  belief  for  years,  that  not  only  the  Mis- 
souri River  but  all  the  branches,  from  the  largest  river  like  the 
Yellowstone  or  Platte  that  flowed  into  it  to  the  smallest  creek 
that  has  cut  its  canon  deep  into  the  sides  of  the  mountains,  were 
once  filled  with  water  from  side  to  side,  but  have  gradually  shrunk 
to  their  present  diminutive  proportions.     All  over  the  West  are 
large  dry  beds  which  must  have  at  one  time  given  passage  to  vast 
bodies  of  water.     The  fianks  of  the  mountains,  from  the  north  line 
to  Mexico  are  gashed  with  gullies  or  canons,  man}'  of  which  are 
now  dry  as  the  dusty  road  for  the  greater  portion  of  the  year.     I 
mention  some  of  these  details  here  simply  to  show  how  closely  the 
story  of  the  physical  growth  of  our  western  •continent  is  linked  to- 
gether, and  that  it  needs  only  the  careful,  conscientious  grouping 
together  of  the  facts  to  secure  this  history  step  by  step  from  the 
earliest  commencement  to  the  present  time,  and  mould  it  into  one 
harmonious  whole. " 

Any  one  with  geological  proclivities  about  to  take  a  trip  across 
the  continent  over  the  Pacific  Railroad  should  by  all  means  read 
this  interesting  sketch  of  the  country  between  Omaha  and  Salt 

Lake. 

The  third  part  contains  a  report  by  Prof.  C.  Thomas  on  the  ag- 
riculture of  the  Territory,  with  notes  on  the  grasshoppers,  espec- 
ially the  Western  Locust  {Galoptenus  spretus,) 

Part  IV.  contains  a  preliminary  paleontological  report  by  Prof. 
F.  B.  Meek,  with  reports  on  the  Tertiary  coals  of  the  West,  by 
James  T.  Hodge ;  on  the  ancient  lakes  of  Western  America,  their 
deposits  and  drainage,  by  Prof.  J.  S.  Newberry  (which  will  be 
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found  at  p.  641  vol.  IV  of  this  journal)  ;  on  the  vertebrate  fossils  of 
the  Tertiary  formations  of  the  West,  by  Prof.  J.  Leidy ;  on  the 
fossil  plants  of  the  Cretaceous  and  Tertiary  formations  of  Kan- 
sas and  Nebraska,  by  L.  Lesquereux ;  on  the  fossil  reptiles  and 
fishes  of  the  Cretaceous  rocks  of  Kansas,  the  fossil  fishes  of  the 
Green  River  group  and  the  recent  reptiles  and  fishes  obtained  by 
the  naturalists  of  the  Expedition,  by  Prof.  E.  D.  Cope ;  and  final- 
ly, a  report  on  the  Industrial  Resources  of  Western  Kansas  and 
Eastern  Colorado,  by  R.  S.  Elliott. 

These  reports  contain  matter  of  much  general  interest  by  the 
distinguished  scientists  whom  Prof.  Hayden  has  summoned  to  his 
aid,  and  give  the  volume  a  lasting  value.  From  Mr.  Lesquereux's 
report  we  select  the  following  remarks  on  the  discordance  in  the 
characters  of  the  European  and  American  flora  of  the  Tertiary  and 
Cretaceous  epochs : — 

"  Since  the  first  appearance  of  land  vegetation  upon  the  surface 
of  our  earth,  what  we  know  of  it  by  fossil  remains  seems  to  indi- 
cate for  our  country  a  precedence  in  time  in  the  development  of 
botanical  types.  Large  trunks  of  coniferous  wood  are  already 
found  in  our  Devonian  measures,  while  analogous  species  are  re- 
corded as  yet  only  in  the  Carboniferous  measures  of  England. 
Though  the  analogy  of  vegetation  between  the  flora  of  the  coal 
measures  of  America  and  Europe  is  evidently  established  by  a 
number  of  identical  genera  and  species,  we  have  nevertheless  some 
types  like  the  Paleoxiris^  which  are  considered  as  characteristic 
of  strata  of  the  European  Permian,  and  which  are  found  in  our 
coal  measures  as  far  down  as  the  first  coal  above  the  millstone  grit. 
Even  peculiar  ferns  of  our  upper  coal  strata  have  a  typical  anal- 
ogy with  species  of  the  Oolite  of  England.  Our  Trias,  by  the  pres- 
ence of  numerous  Cycadese,  touches  the  Jurassic  of  Europe.  But 
it  is  especially  from  our  flora  of  the  lower  Cretaceous  that  we  have 
a  vegetable  exposition  peculiarly  at  variance  with  that  of  Europe 
at  the  same  epoch  and  whose  types  so  much  resemble  those  of  the 
European  Tertiary  that  the  evidence  of  the  age  of  the  formation, 
where  the  plants  have  been  found,  could  not  be  admitted  by  pale- 
ontologists until  after  irrefutable  proofs  of  it  had  been  obtained." 

Prof.  Cope's  report  gives  glimpses  of  the  reptilian  life  which 
formerly  flourished  over  this  region :  — 

"The  species  of  reptiles  which  have  been  found  in  the  Cretaceous 
strata  west  of  the  Mississippi  River  up  to  the  present  time  num- 
ber fourteen.  Five  of  these  pertain  to  the  &auropterygia,  one  to 
the  Dinosauria^  and  seven  to  the  Pythonomorpha.  In  the  present 
report  attention  is  confined  to  the  species  discovered  near  the  line 
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of  exploration  of  Dr.  Hayden,  or  that  of  the  Kansas  Pacific  Rail- 
road, and  that  of  Professor  B.  F.  Mudge  of  the  State  Agricultural 
College. 

During  the  period  when  the  Cretaceous  ocean  extended  from 
Eastern  Kansas  over  the  present  site  of  the  Rocky  Mountains, 
and  from  the  Gulf  of  Mexico  to  the  Arctic  Sea,  it  abounded 
in  life.  Among  vertebrata,  fishes  and  marine  reptiles  chiefly 
abounded,  and  in  varied  forms.  Many  of  the  reptiles  were  char- 
acterized by  a  size  and  strength  exceeding  that  seen  in  any  other 
period  of  the  world's  history.  The  species  of  Sduropterygia  and 
Pythonomorpha  were  all  aquatic,  but  the  two  types  present  very 
different  adaptations  to  their  mode  of  life.  While  the  former  pos- 
sessed two  pairs  of  limbs  the  latter  appear  to  have  possessed  an  an- 
terior pair  only,  or  with  the  posterior  pair  so  reduced  as  to  have 
been  insignificant.  They  substituted  for  them  an  immensely  long 
and  flattened  tail,  which  they  used,  like  the  eels  and  sea-snakes, 
as  an  oar.  The  Sauropterygia  were  generally  stout- bodied  and 
with  a  very  markedly  distinct  neck.  In  the  Pythonoinorpka.  on 
the  other  hand,  the  body  was  snake-like,  with  narrow  chest  and 
neck  scarcely  differing  in  diameter.  They  were  immensely  elon- 
gate, and  might  be  called  sea-serpents  with  considerable  propriety. 

Of  Sauropterygia^  Polycotylus  had  a  slender  neck  and  very 
stout  limbs ;  but  in  Elasmosauriis  the  neck  attained  dimensions  ex- 
ceeding that  of  any  vertebrated  animal.  The  species  E.  platyurus 
was  probably  the  longest  of  the  order,  measuring  perhaps  fifty 
feet,  but  of  this  the  neck  amounted  to  twent^'^-two  feet.  The  crea- 
ture was  carnivorous,  and  could  no  doubt  like  the  snake-bird,  swim 
at  a  considerable  distance  below  the  surface  of  the  water  and  reach 
to  the  surface  for  air,  or  explore  the  depths  or  plunge  for  fishes  to 
the  depth  of  forty  feet. 

Among  the  Pythonomorpha  the  Liodon  dyspelor  is  the  largest 
species  and  the  Clidasies  intermedins  the  smallest.  A  specimen  of 
Mosasaurus  Missuriensis  obtained  by  William  Webb  near  Topeka 
is  stated  by  him  to  measure  seventy-five  feet  in  length.  Should 
this  be  substantiated  the  L.  dyspelor  was  at  least  one-third  larger. 
This  is,  however,  as  yet  uncertain. 

The  upper  arm  bones  of  the  Clidastes  are  remarkably  short  and 
wide  and  furnished  with  strong  processes  for  the  insertion  of  mus- 
cles. They  are  among  reptiles  much  like  those  of  moles  among 
quadrupeds,  and,  as  in  the  latter,  indicate  probably  great  power  of 
propulsion  in  the  fore  limbs.  The  finger  bones  were  long  and 
slender  and  formed  a  long  fin  or  fiipper,  while  the  upper  arm  was 
probably  concealed  in  the  skin.  The  whole  limb  came  off  but  a 
short  distance  posterior  to  the  head.  These  reptiles,  so  far  as 
known  were  all  carnivorous  ;  their  food  was  chiefly  fishes." 

His  notes  on  the  fossil  fishes  are  of  much  interest :  — 

"The  laminated  rock  from  which  the  above  species  were  ob- 
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tained  is  similar  in  general  appearance  to  the  clay  beds  of  Mount 
Lebanon  and  Mount  Bolca.  The  first  indication  of  the  existence 
of  this  deposit  was  brought  by  Dr.  Jno.  Evans,  who  obtained  from 
it  a  clupeoid,  which  was  described  by  Dr.  Leidy  as  Clupea  humi- 
lis  (Proc.  Acad.  Nat.  Sci.  Phila.,  1856,  p.  256).  One  of  the 
blocks  contains  the  remains  of  two  shoals  of  the  fry,  probably  of 
C.  humUis^  which  were  caught  suddenly  by  a  slide  or  fall  of  cal- 
careous mud,  and  entombed  for  the  observation  of  fUture  students. 
They  must  have  been  taken  unawares,  since  they  lie  with  their 
heads  all  in  one  direction  as  they  swam  in  close  bodies.  One  or 
two  may  have  had  a  moment's  warning  of  the  catastrophe,  as 
they  have  turned  a  little  aside,  but  they  are  the  exceptions.  The 
fry  are  from  one-half  to  three-quarters  of  an  inch  long  and  upward. 

True  herring,  or  those  with  teeth,  are  chiefly  marine,  but  they  run 
into  fresh  waters  and  deposit  their  spawn  in  the  spring  of  the  year, 
and  then  return  to  salt  waters.  The  young  run  down  to  the  sea  in 
autumn  and  remain  there  till  old  enough  to  spawn.  The  size  of 
the  fry  of  the  Rocky  Mountain  herring  indicates  that  they  had  not 
long  left  the  spawning  ground,  while  the  abundance  of  adults  sug- 
gests they  were  not  far  from  salt  water,  their  native  element. 
To  believe,  then,  that  the  locality  from  which  these  specimens  were 
taken  was  neither  far  from  fresh,  nor  far  from  salt  waters  is  rea- 
sonable ;  and  this  points  to  a  tide,  or  brackish  inlet  or  river.  The 
species  of  Cyprinodontidce  inhabit  also  tide  and  brackish  waters. 
Most  of  the  species  of  the  family  as  well  as  of  the  genus,  are  in- 
habitants of  fresh  water ;  but  they  generally,  especially  the  cypri- 
nodons  proper,  prefer  still  and  muddy  localities,  and  often  occur 
in  water  really  salt.  This  habitat  distinguishes  them  especially 
fh>m  Cyprinidae  (minnows  and  suckers)  and  pike.  Lastly,  the 
known  species  of  Osteoglossum  inhabit  fV'esh  waters. 

The  material  which  composes  the  shales  indicates  quiet  water, 
and  not  such  as  is  usually  selected  by  herring  for  spawning  in ; 
while  the  abundance  of  adult  Clupeas  indicate  the  proximity  of 
salt  water. 

This  is  far  from  a  satisfactory  demonstration  of  the  nature  of 
the  water  which  deposited  this  mass  of  shales,  but  is  the  best  that 
can  be  obtained  with  such  a  meager  representation  of  species. 

As  to  geological  age  the  indications  are  rather  more  satisfactory. 
The  genus  Clupea  ranges  from  the  Upper  Eocene  upward,  being 
abundant  in  the  slates  of  Lebanon  and  Monte  Bolca,  while  Cypri- 
nodon  has  been  found  in  neither,  but  first  appears  in  the  middle 
or  lower  Miocene  in  Europe.  The  Asineops  resemble  veiy  closely, 
and  I  believe  essentially  the  Pygaeus  of  Agassiz  of  Eocene  age, 
from  Monte  Bolca.  The  peculiarities  presented  by  the  genus 
found  by  Dr.  Hayden  are  of  such  small  significance  as  to  lead  me 
to  doubt  the  beds  in  question  being  of  later  than  Eocene  age, 
though  the  evidence  rests  chiefly  on  this  single,  new  and  peculiar 
genus. 
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The  position  of  these  fishes,  seven  thousand  feet  above  the  level 
of  the  sea,  famishes  another  illustration  of  the  extent  of  eleva- 
tions of  regions  once  connected  with  the  ocean,  and  the  compara- 
tively late  period  of  geologic  time  at  which,  in  this  case,  this  ele- 
vation took  place." 

If  we  find  so  much  of  interest  and  novelty  in  the  preliminary 
report,  how  much  has  our  science  in  store  when  the  final  report 
and  its  illustrations  appear  I 

Geographical  Distribution  of  the  Beetles.* — In  this  ex- 
ceedingly interesting  and  suggestive  essay,  the  author  divides  the 
Coleoptera  of  the  world  into  three  great  "stirps,"  or  assembla- 
ges:— the  Indo- African,  the  Brazilian,  and  what  for  want  of  a 
better  name  he  calls  the  "microtypal"  stirps;  the  species  com- 
posing it  ^^  being  of  a  smaller  size,  or,  more  strictly  speaking,  not 
containing  such  large  or  conspicuous  insects  as  the  others." 
Thus  all  but  the  tropical,  even  including  the  Australian  insects, 
are  considered  as  belonging  to  this  mass  of  small  forms.  '^  The 
coleopterous  fauna  of  our  own  land  [Great  Britain]  may  be  taken 
as  its  type  and  standard." 

We  very  much  question  whether  this  division  be  not  too  arti- 
ficial to  be  generally  received  by  zoologists.  The  primary  distri- 
bution of  faunae  corresponding  to  the  polar,  temperate  and  tropical 
regions,  would  seem  to  be  the  more  philosophical,  being  based  on 
climatic  causes. 

Mr.  Murray  believes  that  the  diffusion  of  animals  and  plants  by 
accidental  means  ''bears  no  important  part  in  the  establishment 
of  any  definite  fauna  or  flora."  He  thinks  that  actual  continuity 
of  soil  and  subsequent  isolation  alone  produce  faunae  with  a  defi- 
nite character.  While  he  thinks  these  changes  of  surface  took 
place  before  the  Tertiary  period,  and  does  not  believe  that  the 
new  Atlantis,  to  take  a  case  in  point,  existed  during  that  period, 
yet  he  is  one  of  the  most  ultra  in  the  school  of  writers  on  geo- 
graphical distribution  who  take  up  and  put  down  continents  like 
checkermen.  Thus  the  Azores,  Canary  Islands  and  St.  Helena, 
Ascension  Island,  St.  Paul  and  Tristan  d*Acunha,  are  to  Mr.  Mur- 
ray the  relics  of  a  former  continent,  when  the  Atlantic  was  dry 
land,  and  Europe  and  America  ocean  beds.     He  puts  down  a 

*On  the  Geographical  Relations  of  the  Chief  GoleopterouB  Faanao.  By  Andrew 
Murray.  Extracted  ttom  the  Linntean  Society's  Journal.— Zoology,  vol.  XI,  London, 
1871.    Svo.    pp.  89. 
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"  stretch  of  dry  land"  between  Old  Calabar,  Africa  and  Brazil,  and 
again  another  '^  continental  route  of  communication"  between  Pata- 
gonia and  the  Cape  of  Good  Hope  '^and  which,  last  of  all  and 
probably  not  without  relation  to  the  preceding,  united  Brazil  and 
Madagascar."  Now  it  seems  to  us  this  is  in  direct  violation  of 
one  of  the  best  founded  and  grandest  laws  in  physical  geography, 
as  brought  out  by  Professor  Dana.  He  has  shoim  that  the  pres- 
ent continents  of  the  globe,  were  each  built  up  around  a  Lauren- 
tian  nucleus,  and  have  gradually  extended  to  their  present  dimen- 
sions, being  originally  islands  or  archipelagoes,  and  that  the  present 
ocean  beds  have  never  been  dry  land ;  the  borders  of  the  continents 
within  the  line  of  a  hundred  fathoms  more  or  less,  often  involving 
thousands  of  square  miles,  oscillatiug  above  or  below  the  ocean 
level,  but  with  no  intercontinental  bridges.  It  seems  to  us  that 
this  law  goes  hand  in  hand  with  the  climatic  laws  regulating  the 
distribution  of  the  faunas  of  the  earth,  and  that  the  writer  of  the 
essay  before  us  has,  in  a  measure,  violated  both  at  the  outset. 

Space  does  not  permit  us  to  notice  the  many  new  and  extremely 
interesting  points  l^rought  out  by  Mr.  Murray  in  reference  to  the 
smaller  faun®,  except  to  briefly  give  his  remarks  on  our  own 
fauna.  We  think  that  what  we  quote  will  show  that  while  a 
great  mass  of  facts  are  given,  the  author's  broadest  generalizations 
will  not  meet  with  general  acceptance.  Thus  he  labors  to  show 
that  the  fauna  of  Australia  is  much  like  that  of  Europe  and  North 
America,  both  being  "  microtypal,"  namely,  having  small  species. 
By  the  same  mode  of  reasoning  an  Esquimaux  does  not  differ 
from  an  Australian,  as  both  are  not  gigantic  in  stature,  and  hence 
both  belong  to  the  same  primary  fauna.  He  remarks,  ''North 
America  has  no  special  fauna  or  flora  of  its  own^.  That  which  it 
has  is  a  mixture  of  the  microtypal  and  Brazilian  stirps  intermin- 
gled with  fresh  importations  of  different  dates,  and  modified  by  the 
advance  and  retreat  of  the  glacial  epoch ;  but,  on  the  whole,  the 
preponderating  element  in  its  fauna  is  the  microt3rpal."  The  simi- 
larity of  the  Californian  fauna  to  that  of  Asia  is  accounted  for  by 
a  ''  former  communication  having  existed  between  Asia  and  Cal- 
ifornia." 

As  to  the  European  fauna  and  flora  being  the  type  of  the  '*  mi- 
crotypal" fauna,  we  wonder  what  would  have  been  considered  the 
standard,  if  modern  science  had  developed  first  in  Japan  or  Aus- 
tralia, rather  than  Europe  ?   Is  the  flora  of  North  Temperate  Amer- 
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ica  any  more  European,  than  is  that  of  northern  Europe,  North 
Temperate  American  ?  This  is  a  species  of  anthropomorphism  in 
science  that  we  are  disposed  to  distrust,  as  facts  of  distribution  of 
life  in  palseozoic  times,  as  Mr.  Murray  acknowledges,  tend  to  show 
that  the  Silurian  continental  nucleus  of  Europe  was  not  indebted  to 
that  of  North  America  for  its  fauna,  or  vice  versa;  and  in  all  prob- 
ability there  has  been  no  interchange  of  forms  between  the  Arctic 
and  Antarctic  lands.  Do  not  the  known  facts  in  geographical 
distribution  tend  to  show  that  the  different  continental  nuclei  have 
been  from  the  first,  distinct  centres  of  distribution  and  evolution 
for  the  larger  proportion  of  animals  and  plants,  which  may  have 
evolved  from  ancestral  forms,  at  the  outset  restricted  to  separate 
ocean  beds,  and  separate'  continents  ? 

The  Brachiopoda  of  the  Coast  Survey  Expedition.* — In  this 
valuable  contribution  to  our  knowledge  of  the  Brachiopods,  Mr. 
Dall  instead  of  being  content  with  giving  a  synonymical  list  of  the 
species,  with  descriptions,  enters  as  thoroughly  as  his  material  would 
allow  into  the  anatomy  of  these  animals.  He  also  enumerates  the 
characters  of  the  class,  and  the  two  orders  in  which  it  is  divided. 
As  a  striking  feature  in  the  anatomy  of  Terebratula  Cubensis  he 
also  notes  ^Hhe  absence  of  that  great  series  of  sinuses  in  the  an- 
terior part  of  the  mantle,  which  was  termed  by  Hancock  'the 
great  pallial  sinuses.' "     The  illustrations  are  excellent. 

Sea  Side  Studies  in  Natural  HisTORY.f — A  second  edition  of 
this  useful  book  has  appeared.  As  a  preparatory  note  states,  it  is 
a  mere  reprint  of  the  first  edition,  with  a  few  verbal  changes.  A 
brief  notice  of  the  recent  deep  sea  explorations  is  added. 

Catalogue  of  European  Lepidoptera.  } — A  catalogue  of  Eu- 
ropean butterflies  and  moths  is  of  great  use  to.  the  American  stu- 
dent, and  we  are  glad  to  see  an  enlarged  and  revised  edition  of 
the  present  work,  the  only  available  catalogue  we  have. 

*  Report  on  the  Brachiopoda  obtained  by  the  U.  S.  Coast  Survey  Expedition  in  charge 
of  L.  F.  de  Ponrtalfes,  with  a  revision  of  the  Craniidie  and  Discinldse,  by  W.  H.  Dall. 
Bulletin  of  the  Museum  of  Comp.  Zoolocn^,  Vol.  3.  No.  1  with  8  plates.  Cambridge,  May 
1871.  8vo.  pp.  45. 

tSea  side  Studies  in  Natural  History,  by  Elizabeth  C.  Agassiz  and  Alexander  Agas- 
sis. Marine  Animals  of  Massachusetts  Bay.  Radiates.  Boston.  J.  R.  Osgood  &  €^. 
1871.    8to  pp.  157,  with  186  wood  outs. 

X  Catalog  dor  Lepidopteren  des  Europaeischen  Faunengebiets ;  I,  Macrolepidoptera, 
bearbeitet  von  Dr.  O.  Staudinger;  II,  Microlepidoptera,  bearbeitet  von  Dr.  M.  Wocke, 
Dresden,  1871.   8vo.    pp.  426. 
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The  Early  Stages  of  Brachiopods.  *  —  The  final  memoir  on 
this  subject,  of  which  an  abstract  by  the  author  is  given  on  p.  385 
vol.  iii.,  of  this  journal,  has  at  length  appeared.  After  describing 
the  different  stages  of  TerebratiUina  septentrionalis^  which  are  fig- 
ured with  many  details  on  two  excellent  plates.  Prof.  Morse  dis- 
cusses the  relations  of  Brachiopods  with  the  Polyzoa,  and  in 
closing  remarks  as  follows :  — 

'^  With  propriety  may  also  be  suggested  a  certain  parallelism 
between  the  leading  groups  of  the  Polyzoa  and  the  Brachiopods. 
We  have  forms  like  Lepralia,  attached  by  one  region  of  their 
shell,  this  shell  being  calcareous  and  exhibiting  minute  punctures, 
which  have  been  compared  to  similar  markings  in  certain  Brachio- 
pods. So  among  the  latter  group  do  w6  find  forms  attached,  as 
in  Thccidium,  and  some  species  of  Productus ;  and  generally  the 
articulate  Brachiopods  might  be  compared  to  such  forms  as  Le- 
pralia, while  on  the  other  hand,  such  genera  as  Pedicellina,  with 
its  long,  pliant  and  muscular  stalk,  or  Loxosoma,  with  a  stalk 
highly  retractile,  may  be  compared  to  Lingula.  The  litnits  or  in- 
tentions of  this  paper  will  not  allow  any  considerations  regarding 
the  relations  of  the  Brachiopods  with  the  other  groups  of  the  ani- 
mal kingdom.  I  have  elsewhere  expressed  my  belief  that  they 
are  true  articulates,  having  nearer  afiflnities  with  the  Vermes ; 
and  In  view  of  the  above  relations  of  the  Brachiopods  with  the 
Polyzoa,  it  is  interesting  to  remark  that  Leuckart  has  for  a  long 
time  placed  the  Polyzoa  with  the  Vermes,  and  in  a  new  edition  of 
the  '  Outlines  of  Comparative  Anatomy '  Professor  Carl  Gegen- 
baur  removes  the  Polyzoa  from  the  Mollu'sca,  and  associates  them 
with  the  Vermes." 
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BOTANY. 

Cross  Fertilization  op  Plants.  —  Mr.  Meehan  exhibited  some 
flowers  of  the  common  Bouvardia  leiantha  of  the  green-houses, 
and  of  the  hardy  Deutzia  gracilis^  and  referred  to  his  papers,  pub- 
lished a  few  years  ago  in  the  "  Proceedings  of  the  Academy,"  on 
practical  dicecism  in  the  trailing  arbutus    (Epigcea   repens)   and 

•  On  the  early  Bt&ges  of  Terebratulina  septentrionalU.  By  Edward  S.  Morae,  Ph.  D 
(From  the  memoirs  of  the  Boaton  Society  of  Natural  History).  Boston,  1871.  4to.  pp. 
10.    With  two  plates. 
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MitcheUa  repens^  in  which  he  pointed  out  that  these  plants,  though 
apparently  hermaphrodite,  had  the  stamens  and  pistils  of  different 
characters  in  separate  plants,  and  were  therefore  subject  to  the 
laws  of  cross-fertilization  as  indicated  by  Darwin.  He  had  had 
his  attention  called  to  the  Bouvardia,  by  Mr.  Tatnall  of  Wilming- 
ton, Del.,  as  furnishing  a  similar  instance  to  that  of  Epigtea  and 
Mitchella,  belonging  to  the  same  natural  order  in  which  the  Cincho- 
neous  division  of  the  Rubiacese,  Bouvardia,  was  placed.  These 
had  some  plants  with  the  pistils  exserted,  while  in  others  only  the 
stamens  were  visible  at  the  mouth  of  the  corolla  tube.  Mr.  Tatnall 
had  not  had  the  matter  suggested  to  him  early  enough  to  say  that 
it  was  so  in  all  cases ;  but  he  believed  that  these  flowers,  which 
practically  might  be  termed  pistillate  and  staminate,  were  found 
entirely  on  separate  plants.  This  is  a  very  important  fact,  as 
Bouvardia  is  not  raised  from  seeds  in  green-houses,  but  from 
cuttings  of  the  roots,  and  therefore,  all  these  plants  with  separate 
sexes  must  have  been  produced  from.one  original  individual,  with- 
out the  intervention  of  seed^  and  thus  confirm  the  position  ad- 
vanced in  a  previous  paper  on  "  bud  variations,"  namely,  that  va- 
riations in  form,  and,  by  logical  inference,  new  species,  may  arise 
without  seminal  intervention ;  and  that  in  this  way  identica*  spe- 
cies  may  appear  in  separated  localities  without  the  necessity  of 
supposing  an  emigration  from  one  small  point,  as  Darwinism  now 
does. 

In  the  specimens  of  Deutzia  gracilis  were  two  forms  of  flowers 
on  the  same  plant.  Besides  the  large  ones  with  stamens  and  pis- 
tils apparently  perfect  as  generally  seen,  there  were  numerous 
small  flowers  in  which  the  petals  were  only  partially  developed. 
The  filaments  were  entirely  wanting,  but  the  anthers  were  as  per- 
fect, if  not  larger  than  in  what  we  should  call  the  perfect  flowers. 
Any  one  could  see  that  these  small  fiowers  were  the  result  of  de- 
ficient nutriment,  and  would  be  apt  to  pass  the  matter  over  with 
this  simple  reflection ;  but  he  wished  to  emphasize  the  fact  that 
this  defective  nutrition  rendered  the  female  organs  inoperative, 
while  the  male  organs  were  still  able  to  exercise  their  ftinctions ; 
thus  affording  another  instance,  if  any  more  be  needed,  of  the 
truth  of  his  theory  of  sex,  namely,  that  with  defective  nutrition, 
the  female  sex  is  the  first  to  disappear ;  and  that  only  under  the 
highest  conditions  of  vitality  is  the  female  sex  formed. 

In  the  case  of  the  Bouvardia  a  similar  law  was  seen.      The 
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most  vigorous  steins,  or,  as  they  would  be  technically  called, 
woody  axes,  produced  the  female  flowers. 

WoLFFiA  Bbaziliensis  IN  MICHIGAN.  —  On  Junc  25,  1871,  I 
found  the  Wolffia  Braxiliensis  Wedd.  var.  borecUiSy  in  the  River 
Bouge,  a  tributary  of  the  Detroit  emptying  a  few  miles  below  our 
city.  The  little  plants  grew  rather  sparingly  with  W.  Columbiana 
Karsten,  and  Lemna  polyrrhiza  L.  Though  the  W,  Columbiana^ 
in  general  its  associate,  has  been  found  in  the  east,  the  W.  BrazU- 
iensis  has  not,  I  believe,  been  met  with  there.  For  those  not 
acquainted  with  it,  I  will  state  that  it  is  easily  distinguished  from 
the  former,  even  with  the  unassisted  eye,  by  its  subacute,  oblong 
fronds,  bright  green  and  shining  above,  and  pale  beneath.  It  is 
further  distinguished  by  being  contracted  or  somewhat  concave 
above,  denser  and  less  cellulose,  by  its  more  numerous  stomata, 
and  by  being  marked  more  or  less  with  brown  dots.  It  is  also 
not  so  much  submerged  as  the  W.  Columbiana^  but  floats  on 
the  surface  of  the  water,  the  intensely  green  upper  part  lifted 
quite  above  it,  bearing  some  resemblance  to  a  little  boat.  Some 
botanists  take  the  BrazUienais  to  be  a  form  of  the  W.  arrhiza  of 
Europe. — Henrt  Gillman,  Detroit j  Michigan. 

Anthers  of  Fabnassia. — In  the  ''Journal  of  the  Linnsean 
Society,"  vol.  xi,  Mr.  A.  W.  Bennett  published,  two  or  three  years 
ago,  an  interesting  article  upon  Pamassia — its  structure,  afiSni- 
ties,  and  its  mode  of  fertilization.  I  am  now  to  remark  only  upon 
its  anthers,  which  are  generally  described  as  extrorse.  Mr.  Ben- 
nett, observing  that  the  present  writer, in  the  ''Genera  of  North 
American  Plants  Illustrated,"  describes  the  anthers  as  introrse,  and 
gives  a  drawing  of  P.  Caroliniana  as  an  illustration,  proceeds  to 
say:  "I  do  not,  however,  find  any  other  observer  to  agree  with 
Prof.  Gray's  observation  in  this  respect,  except  two  American 
botanists.  Dr.  Torrey  and  Mr.  Chapman,  who  have  probably  bor- 
rowed their  descriptions  from  him ;  nor  do  any  specimens  of  this 
species  which  I  have  been  able  to  examine  confirm  any  departure 
in  this  respect  from  the  ordinary  type  of  the  genus." 

It  is  easy  to  show  that  Dr.  Torrey's  observation,  at  least,  is 
independent  and  original.  In  his  "Flora  of  Northern  and  Middle 
States,"  published  in  1824,  p.  326,  he  described  the  anthers  of  P. 
Caroliniana  as  "incumbent ;"  in  his  "New  York  State  Flora,"  1843, 
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as  '^  fixed  by  the  base,  introrse."  The  first  volume  of  the  '^  Genera 
North  American  Illustrated "  appeared  in  1848.  This  season  I 
have,  for  the  first  time,  had  the  good  fortune  to  see  both  P.  pcUns- 
tris  and  P.  CaroUniana  in  flower,  in  the  Botanic  Garden  of  Har- 
vard University,  the  former  blossoming  at  the  beginning,  the  latter 
at  the  close  of  August.  The  difference  between  the  two  species 
"in  this  respect"  is  obvious. 

In  P,  pcUustris^  the  anthers  are  certainly  extrorse  as  to  inser- 
tion ;  but  the  line  of  dehiscence  lateral,  with  introrse  rather  than 
extrorse  tendency. 

In  P.  CaroUniana,  the  anthers  are  quite  as  much  introrse  as 
extrorse  as  to  insertion,  and  truly  introrse  for  dehiscence.  A 
transverse  section  removes  all  doubt,  showing  the  connective  or 
solid  part  to  be  posterior,  and  the  anther  to  be  as  truly  introrse  as 
possible. — A.  Gray,  American  Journal  of  Science. 

Geographical  Distribution  op  Sea  Grasses. — Under  this  ti- 
tle, Dr.  P.  Ascherson  gives  an  account,  in  a  recent  number  of 
Fetermann's  '^  Geographische  Mittheilungen,"  of  the  distribution 
of  the  species  of  flowering  plants  native  to  sea  water.  Of  these  he 
enumerates  twenty-two,  belonging  to  eight  genera,  and  two  natural 
orders.  The  area  of  each  species  is  generally  very  limited,  its 
distribution  being  mainly  dependent  on  the  present  condition  of 
the  sea  in  which  it  is  found,  as  to  temperature,  etc.  Those  which 
grow  in  temperate  regions  are  frequently  represented  by  closely 
allied  species  in  tropical  seas.  Although  the  Isthmus  of  Suez  is  of 
comparatively  recent  geological  date,  the  nine  species  found  in  the 
Red  Sea  are  entirely  distinct  from  the  four  species  of  the  Mediter- 
ranean, and,  with  one  exception,  belong  to  different  genera.  A 
good  map  accompanies  the  paper. — A.  W.  B. 

The  Structure  of  Bog  Mosses.  —  Dr.  R.  Braithwaite,  the 
highest  authority  in  England  on  the  mosses,  has  published  in  a 
recent  number  of  the  "Monthly  Microscopical  Journal,"  an  ac- 
count of  the  structure  of  the  SpJmgnince  or  Bog-mosses.  Dr. 
Braithwaite  follows  Schimper  in  considering  them  as  a  distinct 
order  of  the  same  rank  as  the  true  Mosses  and  Liverworts ;  the 
muscal  alliance  being  thus  formed  of  the  three  orders  Bryincej 
Sphagninoe  and  Hepaticince.  The  spore  of  the  bog  mosses  does 
not,  on  germination,  produce  the  much-branched  confervoid  pro- 
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thallium  of  mosses ;  but,  if  growing  on  wet  peat,  a  lobed  foliaee- 
ous  production  similar  to  one  of  tHe  frondose  Hepaticse ;  if  in 
water,  the  prothallium  is  a  fine  filament,  the  lower  end  of  which 
forms  roots,  and  the  upper  enlarges  into  a  nodule,  from  which  the 
young  plant  is  developed.  The  male  organs  of  SphagninoR  differ 
also  from  those  of  mosses,  and,  in  the  arrangement  and  form  of 
the  antheridia,  resemblfe  those  of  Hepaticse.  They  are  grouped 
in  spikes  at  the  tips  of  lateral  branches,  each  of  the  imbricated 
perigonial  leaves  enclosing  a  single  globose  antheridium  on  a 
slender  pedicel.  Paraphyses  surround  them ;  but,  instead  of  being 
simple,  as  in  mosses,  they  are  very  long,  much-branched,  and  of 
cobweb-like  tenuity.  The  leaves  of  the  bog  mosses  are  very  pecu- 
liar and  form  well-known  and  beautiful  microscopic  objects.  They 
are  remarkable  from  the  cell-walls  being  perforated  by  holes, 
through  which  it  is  common  to  find  that  infusoria  have  passed, 
which  may  be  seen  sporting  about  in  the  cell-cavity.  —  A.  W.  B. 

Peloria  in  Labiate. — In  a  recent  number  of  the  "Sitzungs- 
berichte  der  Kais.  Kon.  Akademie  der  Wissenschaften"  of  Vienna, 
Dr.  J.  Peyritsch  records  the  continuation  of  his  investigations  of 
Peloria,  or  abnormal  irregularity  in  the  flowers  of  the  Labiatae.  He 
finds  the  pelorial  flower  to  be  very  commonly  the  terminal  one  in 
the  inflorescence,  the  lateral  ones  being  of  the  usual  bilabiate 
type.  The  numbers  of  the  parts  of  the  calycine,  corolline,  and 
staminal  whorls  vary  from  two  to  six,  the  number  being  some- 
times uniform  throughout,  and  sometimes  varying  in  each  whorl ; 
by  far  the  most  common  arrangement  being  four  of  each.  The 
pistil  is  usually  quite  regular,  but  in  one  instance  the  ovary  was 
found  to  be  six-lobed,  surmounted  by  a  single  style  and  three  stig- 
mas. Examples  of  Peloria  are  recorded  in  the  following  species  : 
—  Onleobdolon  luteum^  Lamium  mcumkUunij  BcUlota  nigra^  Clinch 
podium  vulgare  (one  only),  Calamintha  Nepeta^  Micromeria  rupes- 
tria^  Nepeta  Mussini,  Nepeta  Cataria^  and  Brunella  vulgaris.  The 
abnormal  development  was  found  more  frequently  in  plants  grown 
in  the  Botanic  Gardens  than  in  the  wild  state.  The  paper  is  illus- 
trated by  several  excellent  lithographs. — A.  W.  B. 

Lemna  trisulca  in  Flower. — The  flowering  of  the  Cruciform 
Lemna  {Lemna  trisulca  L.)  is  of  such  extremely  rare  occurrence, 
that  my  discovering  it  on  Belle  Isle,  in  the  Detroit  river,  will  be 
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deemed  worthy  of  record.  Floating  on  the  surface  of  a  small 
pond  on  this  island,  which  is  opposite  the  east  end  of  our  city,  I 
foond,  on  July  16,  1871,  an  abundance  of  the  flowering  trisulca, 
associated  with  L.  minor  L.  and  L,  polyrrMza  L. ;  though  the  lat-' 
ter  were  greatly  in  the  minority.  I  enclose  specimens,  from  which 
will  be  perceived  the  remarkable  difference  of  the  plant  from  the 
usual  submerged  form.  The  flowering  plant,  it  appears,  is  always 
of  this  small,  compact,  depauperate-looking  type,  and  is  provided 
with  air-cavities  which  float  it  to  the  surface.  The  fronds  are 
mostly  proliferous  from  but  one  side,  and  the  stalks  are  either 
much  reduced  or  wanting,  only  five  or  six  generations  being  con- 
nected ;  from  which  it  would  seem  that  this  is  a  young  state.  I 
was  not  able  to  observe  whether  the  posterior  stamen  opens  later 
in  the  day  than  the  anterior  one,  as  Dr.  Engelmann  has  surmised  ; 
but  I  found  that  a  large  number  of  the  flowers  had  both  stamens 
expanded  at  five  o'clock,  P.  M.  The  exsert  stamens  were  in  such 
cases  quite  distinguishable  by  even  the  naked  eye.  Many  of  the 
plants  were  in  bud,  or  about  going  to  flower,  having  the  anthers 
still  enveloped  in  the  spathe.  I  have  collected  a  quantity  of  spec- 
imens which  I  shall  be  glad  to  distribute  among  my  botanical 
friends.  I  hope  to  be  able,  at  a  later  date,  to  secure  the  ftniting 
plant. 

Last  season  (June  7,  1870)  I  discovered  in  the  greatest  abun- 
dance L,  minor  L.  in  full  flower,  at  Eaton  Rapids,  Michigan,  the 
locality  so  celebrated  for  its  mineral  springs.  This  plant  also  is 
rarely  found  flowering. — Henry  Gillman,  Detroit^  Michigan. 

Lemna  poltrrhiza  in  Flower. — I  have  to  add  to  my  former 
discoveries  of  flowering  Lemnas,  the  finding  of  Lemna  polyrrhiza 
L.  in  fliU  blossom.  I  found  it,  July  30,  1871,  at  the  west  or  oppo- 
site end  of  the  same  pond  on  the  Belle  Isle,  in  the  Detroit  River, 
Michigan,  in  which  two  weeks  previously  I  collected  the  flowering 
L.  trisulca.  Here  the  L.  polyrrhiza  was  largely  in  the  majority, 
though  growing  with  L.  minor  and  L.  trisulca  ;  all  three  species 
being  in  flower  together !  At  four  o'clock,  p.  m.,  I  observed  many 
of  the  flowers  of  the  three  species  with  both  stamens  expanded. 
I  was  unable  to  reach  the  ground  at  an  earlier  hour.  The  ana- 
lyzed flower  exhibits  two  ovules.  I  enclose  specimens.  L.  poly- 
rrhiza  was  found  in  flower  last  year  for  the  first  time  in  America 
by  Mr.  Leggett  of  New  York — and,  I  believe,  the  first  time 
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anywhere  for  twenty  or  thirty  years — at  least  the  first  time  to 
give  it  a  critical  examination.  The  great  rarity  of  the  flower- 
ing of  L,  polyrrhiza  is  almost  mysterious.  Though  I  believe  I  have 
been  enabled  to  throw  some  light  on  this  matter,  yet  as  I  am  not 
.positive  as  to  the  correctness  of  my  conclusions  without  further 
experiment,  I  refrain  from  printing  them.  —  Henrt  Gillman, 
Detroit^  Michigan. 

ZOOLOGY. 

Aquaria  Studies. — At  the  outset  of  the  present  sketch  we 
would  premise  that  the  glass  side  of  our  aquarium  which  is  placed 
next  to  the  wall,  is  never  cleaned,  and  in  consequence  of  this,  it 
is  soon  covered  over  with  a  growth  of  what  botanists  call  Con* 
fervae.  The  Confervae  are  among  the  lowest  forms  of  Algae,  a 
group  which  contains  a  great  number  of  very  minute  microscopic 
plants,  which  have  been,  of  late  years,  specially  studied  by  micro- 
scopists.  Among  the  lower  forms  of  these  Frotophytes  are  the 
Diatomacese,  Desmidiae  and  Yolvocinae,  plants  of  very  simple  orga- 
nization, only  lately  removed  from  the  animal  kingdom.  Other 
orders  are  the  Palmellaceae,  likewise  plants  of  humble  type ;  Ul- 
vaceae,  plants  of  a  rather  more  complex  character ;  Oscillatoriaceae, 
remarkable  for  a  peculiar  kind  of  motion ;  Nostochaceae,  Siphon- 
aceae,  and  Confervaceae. 

First  let  us  scrape  some  of  the  growth  off  the  glass  at  the  back 
of  the  tank,  then  place  it  in  the  live  box  with  a  drop  of  water  over 
it,  and  having  adjusted  our  microscope,  what  do  we  see  ? 

First  of  all  notice  the  vegetation  contained  in  this  drop  of  wa- 
ter. That  long  pointed  ribbon,  having  the  green  colouring  matter 
twisting  and  curling  through  the  centre,  is  one  of  the  Confervae, 
a  species  of  Spirogyra,  and  close  beside  it  there  is  another  jointed 
species  having  the  chlorophyll  or  colouring  matter  in  patches; 
this  is  a  variety  of  Stigcoclonium.  These  are  purely  vegetable, 
and  are  the  resort  of  many  little  creatures  which  revel  and  hide 
themselves  among  their  tin}'  clusters  of  bands. 

The  first  intruder  in  the  field  of  the  microscope  we  would  call 
attention  to  is  that  shapeless  mass  near  the  centre.  It  looks  like 
a  small  piece  of  clear  jelly  with  little  black  dots  or  granules 
within.  But  see,  it  has  changed  its  shape :  it  is,  as  it  were,  running 
out;   a  finger-like  process  is  flowing  out  here  and  there;  the 
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granules  also  arc   moTing.       Again   we    look ;    it  has   now   as- 
sutned  a  shape  something  like  an  outline  of  a  map  of  Italy.    While 
you  ore  looking  it  has  again   changed.     You  ask  what  is  that? 
That  ia  one  of  the  simplest  forms  of  animal 
life ;  it  is  called  the  Amoeba  or  Proteus.     (Fig.  *'"  '"* 

111,  Anueba  di^uena  Ehr,  This  and  the  other 
flgnres  illustrating  this  article  are  copied  from 
Clark's  "  Mind  in  Nature.") 

In  the  Amccba  we  see  an  animal  that  breathes 
without  lungs  or  gills,  digests  without  a  stom- 
ach, moves  without  limbs,  and  contracts  without 
muscles.     Like  other  animals  of  simple  type, 
which  live  for  the  most  part  in  the  deep  sea, 
and  which  from  the  possession  of  root-like  feet, 
are  called  Rhizopods,  its  body  is  composed  of  a 
jelly-like  substance   called  sarcode.    Some  of 
these  creatures  have  silicious  and  some  calcare- 
ous shells,  while  others  have  none  at  all.     You  will  ask  how  does 
the  Amtsba  live,  and  how  does  it  feed?    We  shall  endeavor  to 
show.    Although  without  a   nervous 
system,  it  is  nevertheless  very  sensi- 
tive, as  will  be  seen. 

That  other  creature  near  it  is  n 
Rotifer  or  wheel-bearer.  If  you  watch 
you  will  now  see  how  and  upon  what 
the  Amieba  feeds.  As  its  body  flows 
and  contracts,  it  is  nearing  the  Roti- 
fer which  is  attached  by  its  foot  to 
the  glass,  unconscious  of  his  fate. 
Presently  the  little  mass  of  jelly  flows 
and  touches  him,  but  too  lute  for  the 
Rotifer  to  make  his  escape ;  as  if  stim- 
ulated by  the  contact,  the  Amccba  has 
fairly  covered  him,  and  through  its 
transparent  body  the  Rotifer's  stmg- 
atuamniaoNonaa.  K'^^  for  life  are  perceptible.     All  is 

over  with  it  now,  the  laws  of  absorp- 
tion have  so  decreed  it,  and  soon  nothing  will  be  left  of  it  but  its 
silicious  covering.  This  is  the  way  the  Amsba  feeds,  by  absorb- 
ing the  juices  of  its  victim.    This  creature  is  reproduced  by  fission. 
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that  is,  by  splitting  or  dividing  itself  into  pieces,  each  of  which 
becomes  a  perfect  animal.  (Fig.  112  represents  a  Rotifer,  the 
Squamella  oblonga  Ehr.) 

.  The  wheel  animalcule  {Rotifer  vtdgaris)  will  be  our  next  subject 
for  examination.  He  is  many  degrees  higher  in  the  scale  than 
the  Amoeba ;  his  body  is  constructed  in  some  degree  on  the  prin- 
ciples of  the  tube  of  a  telescope ;  he  can  also  draw  himself  into 
a  ball  at  pleasure ;  he  has  a  mouth  and  jaws,  which  are  constantly 
at  work ;  his  eyes  are  distinctly  visible.  When  fishing  he  attaches 
himself  by  a  foot  or  tail-like  process  either  to  the  glass  or  to  the 
stems  of  aquatic  plants  and  stretches  himself  out,  when  the  en- 
trance to  his  mouth  opens  and  the  cilia,  or  hair-like  appendages 
with  which  his  mouth  is  furnished,  commence  moving  or  rushing, 
thus  causing  a  current  or  small  whirlpool  in  the  water,  by  means 
of  which  monads  and  other  animalcules  are  drawn  in,  and  amongst 
others  our  Mend  the  Amoeba  falls  in,  so  that  the  victor  of  yester- 
day is  the  victim  of  to-day. 

Rotifers  are  produced  from  eggs,  although  in  one  species  (Acti- 
nurus  neptunius)  we  have  distinctly  seen  the  young  one  in  the 
body  of  the  parent,  and  not  only  so,  but  have  noticed  its  jaws 
going  as  if  the  creature  was  feeding.  The  red  eyes  of  the  young 
Actinurus  could  also  be' distinctly  seen. 

When  swimming,  the  Rotifer  is  a  very  graceful  creature ;  with 
his  crown  of  cilia  extended,  he  glides  across  the  field  of  view 
with  amazing  swiftness. 

We  well  remember  when  young  at  microscopy,  the  anxiety  ex- 
perienced to  possess  a  Rotifer;  the  quantities  of  infusion  of  leaves 
of  all  sorts  we  made,  including  hay,  straw  and  sage,  but  to  no  pur- 
pose. We  could  get  lots  of  monads  and  other  varieties,  but  no 
Rotifer.  For  two  years  this  state  of  things  went  on,  when  we  were 
tempted  to  bottle  some  water  ftom  one  of  the  street  puddles, 
taking  some  of  the  sediment  with  it.  The  bottle  was  placed  un- 
corked, in  the  window,  so  that  the  full  benefit  of  the  sun-light 
might  be  obtained.  As  soon  as  business  was  over  that  day  the 
bottle  was  produced,  the  animalcule  cage  filled,  the  focus  of  the 
microscope  adjusted,  and  to  our  delight,  the  water  was  swarming 
with  Rotifers ;  and  from  that  day  to  this,  we  have  been  close  com- 
panions. This  water  was  kept  for  nearly  three  years,  and  f^esh  wa- 
ter now  and  then  added  to  compensate  for  evaporation,  with  a  little 
.  piece  of  pond-weed  {Anacharis  cUsinaMrum)^  or  duck-weed  (Lemna) 
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to  keep  the  water  aweet.  Many  generatioDS  of  RotiferB  lived  and 
died  in  that  bottle,  as  their  silicious  skeletons  testified,  the  sedi- 
ment being  fliU  of  them. 

Temperature  has  very  little  effect  on  Eotifera.  We  have  had  a 
bottle  of  water  containing  these  creatures  fVozen  solid,  and  on 
thawing  them,  they  were  as  lively  as  ever.     We  „ 

have  also  placed  a  larg«-sized  drop  of  water  on 
a  slip  of  glass,  and  held  it  over  the  flame  of  a 
lamp,  long  enough  for  the  glass  to  be  uncomforta- 
ble to  the  fingers,  with  the  like  result.  They  only 
appeared  to  be  a  little  more  active  after  their 
warm  bath. 

The  old  experiment  of  evaporating  a  drop  of 
water  on  a  slide  containing  Rotifers  we  have  also 
tried,  and  on  again  wetting  the  spot,  have  resuscitated  some  of 
them.     We  have  liad  them  the  tweoty-flfth  to  the  thirtieth  part 
of  an  inch  in  length ;  about  the  fiftieth  part  of  an  inch  is  the 
usual  size.' 

A  little  to  the  left  of  the  Rotifer,  attached  to  a  piece  of  Con- 
ferva, is  a  beautilXil  cluster  of  bell-shaped  animalcules,  VorticeUa 
campanularia.    They  are  attached  to 
'"*  the  plant  by  means  of  a  stalk,  which 

has  a  contractile  mnscle  running  ttom 
the  base  to  the  upper  And ;  they  have 
a  ciliated  mouth.  Just  watch  that 
little  cluster  of  crystal  bells.  They 
have  by  means  of  the  muscle  drawn 
back  until  they  look  like  an  irregular 
mass  of  gelatine.  Now  they  slowly 
move  out  again,  as  if  all  were  guided 
by  the  same  will.  Now  tbey  are  at 
full  stretch,  with  cilia  revolving,  fish- 
ing and  feeding.  Again,  they  are  all 
retracted  with  a  jerk.  Some  of  them 
look  as  if  tbey  were  double.  Repro- 
duction is  going  on  in  these :  it  is 
efilteted  by  fission.  Bye-and-bye  these 
will  separate  and  detach  themselves,  and  swim  about  till  matured, 
when  they  attach  themselves,  to  go  through  the  same  existence  as 
their  progenitors.     (Fig.  113   represents  a  vorticellidan,  Epia-. 
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tylia  flavicana  slightly  m^^ified ;  Fig.  114,  the  same  magnified  250 
diameters). 

A  smaller  species,  VorticeUa  nebttlifera,  is  to  be  found  attached 
to  the  bodies  of  some  Entomostraca,  as  Cydopa  qucutricomU,  and 
y^^  j,j  OQ  Jjynceus.     Another  species   {Carchesium 

polypinum)  is  also  found  attached  to  these 
creatures.  We  have  a  specimen  of  Cyclops, 
mounted  as  a  microscopic  object,  baring  Vor- 
ticella  nebutifera  attached  to  the  back  of  the 
crustacean.  The  presence  of  the  VorticeUa 
on  the  slide  was  accidental,  as  the  object 
was  intended  to  be  Volvox  globator  (Fig.  1 15) 
v^i^^M^r.        ^^ly    itevidenUy  „^  „„ 

got  in,  either  attached  in  some  way  to 
some  of  the  Conferrn,  or  &om  the 
water. 

The  stalks  in  Carchesium  are  not 
retractile ;  the  body,  however  has  the 
power  of  closing  up  by  muscular  ac- 
tion. These  we  have  not  found  in 
numbers  in  our  aquarium,  bat  in  the 
ponds  near  the  city  they  are  to  be  met 
with  in  abundance. 

Another  beantif\il  creature  —  the 
Blue  Stentor  (^Stenlor  cceruleua) — has 
attached  itself  to  a  little  bit  of  weed ; 
its  beautiful  crown  of  cilia  is  expand- 
ed, and  moves  rapidly,  creating  quite 
a  small  whirlpool,  into  whicli  the  un- 
fortunate monads  are  drawn  -and 
engulphed  into  its  stomach.  It  is  of  a 
beautif\il  blue  colour,  and  is  found  in 
great  abundaoce  at  times  on  the  tops 
of  ponds,  which  look  then  as  if  cover-  - 
ed  with  coal  dust.  (Fig.  116  repre- 
sents Stentor  polymorphvs  Ehr). 

On  taking  another  drop  of  water 
ttom  the  aquarium,  with  more  of  the  vegetable  matter,  we  observe 
other  and  different  creatures,  resembling  snakes  twisting  and  en- 
twining each  other  in  their  folds ;  these  are  called  Lurcos  or  Glut- 
tons.   They  are  well  named,  for  they  are  very  votacions,  feeding 
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on  animal  and  vegetable  life ;  their  bodies  are  annulose,  or  com- 
posed of  rings  having  hair-like  processes  on  each  segment,  which 
enables  them  to  more  about  with  considerable  quickness ;  their 
Fir.  iiT.  month  is  capacious  and  ciliated ;  the  in- 

testinal canal  is  plainly  seen,  and  their 
food  can  be  well  observed  throi^b  their 
transparent  bodies.  We  have  seen  them 
devour  rotifers,  monads,  bell  animalcules 
and  other  animals ;  in  fact  they  refuse 
nothing.  They  are  produced  from  egge. 
That  slipper-shaped  species  is  very 
common,  and, found  in  great  numbers;  it 
can  be  seen  by  the  unassisted  eye  as  a 
tiny  speck  coursing  across  tbe  animalcule 
cage.  It  ifi  called  the  Chrysalis  animal- 
cule {/"(irawieciwm  aurelia.)  It  is  ciliated 
all  round  tbe  sides  of  its  body,  and  moves 
about  very  swiftly ;  it  is  like  a  porpoise 
in  a  shoal  of  herrings — dashing  here  and 
there,  devouring  the  smaller  species,  such 
as  monads,  in  all  directions.  It  under- 
goes many  changes,  and  assumes  many 
shapes  during  its  metamorphosis;  it  is 
produced  by  fission  as  well  as  from  the 
egg.  (Fig.  117  represents  Paramecium 
caudatum  Ehr.) 

That  restless  little  fellow  with  four  horns 

is  Cyclops  qvadricomis  (Fig.  118).    The 

only  way  to  get  a  good  look  at  him  is  to 

bring  a  little  pressure  to  bear  by  giving 

the  cover  of  the  live-box  a  slight  squeeze 

so  as  to  keep  him  still.    He  is  very  active, 

and  measures  about  the  sixteenth  part  of 

an  inch  in  length.     His  head  is  flirnished 

with  four  antennte  or  horns,  and  the  creature  is  provided  with  five 

pairs  of  feet  and  a  long  tail,  which  is  terminated  by  bristles.    It 

has  in  the  centre  of  its  forehead,  a  single  red  eye — hence  the  name 

Cyclops,  after  Vulcan's  workman.     The  legs  of  the  Cyclops  at 

each  of  the  Joints,  are  fhmished  with  hairs,  evidently  to  help  the 

creature  in  swimming,  as  is  also  the  case  with  aqnatic  beetles. 

The  female  carries  two  ovaries  at  the  extremity  of  the  abdomen. 
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where  the  egga  ore  hatched,  and,  on  the  young  leading  these  sacs, 
they  foil  off.  The  young,  according  to  Carpenter,  undergo  five 
changes  in  their  development. 

Besides  these  little  creatares  we  have  mentioned  there  are  many 
more  about  which  much  might  be  said. 

We  have  monads,  vibrios  in  great  numbers,  always  present  in 
the  water  of  our  aquarium :  not  only  there  we  may  state,  but  in 
the  Montreal  water  this  spring  we  detected 
in  two    instances,   living  vibrios    in  the 
water  immediately  token  from  the  pipe. 

In  concluding  this  sketch  of  the  inhabi- 
tants of  our  aquarium  the  following  re- 
marks may  not  be  out  of  place. 

How  little  is  known,  by  the  great  mass 
of  mankind,  of  the  various  ci-eations  pos- 
sessed with  the  wonderful  and  unknown 
principle,  "life,"  respecting  which  much 
more  might,  perhaps,  be  known  by  means 
of  patient  microscopic  research.  Uy  its 
aid  we  may  learn  how  admirably  each  little 
oi^an  plays  its  part,  and  how  the  various 
members  contribute  to  each  of  these  crea- 
tures' happiness  in  their  struggle  for  life, 
for,  for  some  wise  purpose,  every  animated 
being,  from  the  monad  to  the  whale  is  bat- 
tling for  existence. 

There  is  not,  perhaps,  a  single  species  of 
animated  being  whose  existence  depends 
not,  more  or  less,  upon  the  death  or  de-         c^,,^  gu^Hcomu. 
etruction  of  others. 

In  the  plan  of  nature  death  and  dissolution  seem  to  be  indispen- 
sable for  the  support  and  continuance  of  animal  life. 

Man  may  be  said,  with  a  few  exceptions,  to  have  universal  em- 
pire over  the  other  animals.  Carnivorous  animals  and  birds  are 
also  engaged  in  this  general  work  of  destruction. 

In  fishes,  also,  as  their  habits  demonstrate,  from  the  least  to  the 
greatest,  their  appetite  is  almost  insatiable,  and  their  object  in 
life  seems  to  be  either  to  devour  other  fishes  or  to  avoid  their  own 
destnictioQ. 

Insects,  also,  arc  no  exception  to  the  rule.    We  find  the  same 
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struggle  going  on  among  them,  each  preying  on,  or  being  preyed 
on  by  other  species. 

Even  in  oar  aquarium  this  struggle  can  be  witnessed,  as  illus- 
trated in  the  first  part  of  these  sketches ;  also  among  microscopic 
creatures,  the  subject  of  the  present  paper.  They  also  have  their 
enemies,  the  fish  swallow  them  in  countless  thousands,  while  the 
smaller  ones  supply  the  larger  ones  with  food. 

In  the  economy  of  nature  no  creature  lives  for  its  own  happi- 
ness alone,  but  by  its  destruction,  contributes  to  the  happiness  of 
others.  The  balance  of  power  is  not  entrusted  to  any  particular 
class  or  species,  and  He  who  in  wisdom  made  them  all  governs 
and  guides  the  whole. — A.  S.  RrrcHiE,  in  Canadian  Naturalist 
and  Geologist. 

Hybrid  Betweek  Cat  and  Raccoon. — I  saw  yesterday  (May 
2d,  1871)  the  most  interesting  h^'^brid  animal  I  ever  examined  ; 
and  hasty  as  the  examination  was,  it  may  be  worth  mentioning. 
Passing  through  Taunton,  Mass.,  I  saw  in  the  doorway  of  Mr. 
Dunbar's  bookstore  what  jstruck  me,  at  first,  as  being  the  hand- 
somest cat  I  had  ever  beheld.  The  second  glance  revealed  an 
unmistakable  look  of  wildness ;  and,  for  a  moment,  it  seemed  to 
me  that  it  must  be  some  creature  of  the  squirrel  kind,  at  any  rate 
something  else  than  a  cat.  On  inquiry,  I  found  it  to  be  the  off- 
spring of  a  domestic  cat  and  a  tame  raccoon,  kept  in  the  same 
family  in  China,  Maine.  I  was  informed  that  there  had  been  sev- 
eral litters  of  these  hybrids,  and  Mr.  Dunbar  had  before  owned 
one  of  a  previous  litter.  That  had  been  stolen,  and  he  had  ob- 
tained this  younger  one,  now  seven  months  old,  from  Maine. 

She  is  larger  than  an  average  cat  of  that  age,  and  is  at  once 
distinguishable  both  in  shape  and  color.  The  color  is  a  dark 
tawny,  brindled  with  streaks  that  are  almost  black,  on  body  and 
legs,  and  more  obscurely  on  the  tail.  The  under  side  of  the  body 
is  lighter,  as  you  will  see  from  the  matted  hair  which  I  enclose,  and 
which  was  cut  from  the  under  side  of  one  of  the  hind  legs.  (She  is 
just  now  shedding  her  hair.)  All  the  darker  tints  are  quite  unlike 
any  that  I  ever  saw  in  a  cat.  In  shape  she  is  somewhat  slender, 
I  should  say,  though  this  is  concealed  by  the  great  length  of  the 
hair.  The  legs  seem  longer  than  a  cat's,  and  there  is  something 
peculiar  in  her  gait  as  if  they  were  set  on  differently.  Her  walk 
is  neither  plantigrade  nor  yet  quite  feline,  while  it  is  easy  and  not 
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ungraceftil.  I  noticed  no  peculiarity  in  the  paws,  but  the  owner 
said  she  used  them  '^unlike  a  cat,  more  like  a  squirrel."  The 
head  looks  more  triangular  than  a  cat's,  possibly,  ft*om  the  pointed 
and  tufted  ears,  which  are  quite  peculiar.  The  expression  of  the 
creature's  face  was  so  wild  and  formidable  that  I  actually  hes- 
itated to  touch  her,  but  found  her  gentle  and  caressing,  beyond 
even  the  habit  of  cats ;  she  seemed  more  sympathetic  and  human, 
instead  of  less  so,  which  surprised  me.  But  the  chief  beauty 
was  in  the  hair  which  I  found  to  be  very  long  and  silken,  with  a 
softness  such  as  I  have  rarely  felt  in  any  quadruped,  except  at  a 
very  early  age.  This  characteristic  attains  its  greatest  perfection 
in  the  tail,  which  does  not  in  the  least  remind  one  of  a  cat's,  but 
is  as  bushy  and  ornamental  as  a  squirrel's — broad,  and  waving 
and  graceful.  I  am  not  well  acquainted  with  the  raccoon,  though  I 
have  seen  it  alive ;  but  it  seems  a  remarkable  and  interesting  cir- 
cumstance that  a  hybrid  should  have  a  softness  and  silkiness  of 
coat  beyond  that  of  either  progenitor. 

The  owner  has  had  this  beautiful  animal  but  a  few  weeks,  and 
'had  the  elder  specimen  of  the  same  race  but  a  day.  He  says 
that  this  one  is  ordinarily  quite  gentle  and  docile ;  but  that,  on 
one  occasion,  being  taken  up  by  the  tail,  she  turned  upon  the  ag- 
gressor with  a  fbry  far  beyond  that  of  a  common  cat.  She  also 
never  retreats  before  a  dog,  end  the  dog  usually  retires.  She 
feeds  on  milk  and  meat,  like  a  cat ;  but  has  never  yet  caught  a 
mouse,  perhaps  for  want  of  opportunity.  She  is  peculiarly  noc- 
turnal in  her  habits ;  is  quite  drowsy  by  day  (which  I  also  noticed) 
but  becomes  playful  at  night,  and  is  always  found  rambling  about 
the  large  shop  in  which  she  is  confined. 

Mr.  Dunbar  states  that  the  other  specimen  of  this  breed,  which 
he  previously  owned,  resembled  this  one  in  color  and  shape,  but 
not  in  the  length  of  hair,  having  more  resemblance  in  that  respect 
to  the  common  cat.  It  would  be  exceedingly  interesting  to  com- 
pare the  different  offspring  of  this  strange  union.  I  was  unable  to 
ascertain  which  of  the  parents — cat  or  raccoon — was  the  female ; 
nor  could  I  obtain  the  name  of  the  person  in  China,  Maine,  be- 
neath whose  roof  these  singular  hybrids  were  produced.  Possibly, 
you  may  have  some  correspondent  in  that  locality  who  could  give 
more  accurate  information.  If  it  were  possible  to  overcome,  in 
this  case,  the  ordinary  infertility  of  hybrids,  I  am  confident  that 
there  would  be  quite  a  demand  for  animals  of  this  breed,  for  their 
beauty  alone. — T.  W.  Higginson,  Newport^  R.  L 
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We  give  the  following  copy  of  a  letter  received  by  Mr.  Uig- 
ginson :  — 

"Dear  Sir ; — your  favor  was  received  on  Wednesday  night  and 
Thursday  morning  I  went  over  to  Taunton  to  see  the  cat.  It  is 
certainly  a  hybrid  and  I  am  very  confident  Mr.*  Dunbar  is  right  in 
believing  it  to  be  a  cross  of  the  raccoon  and  cat.  Ist.  Its  tail  in 
markings  and  bushiness  is  strongly  coon,  as  well  as  the  markings 
of  its  fore  and  hind  legs  and  paws.  2d.  Its  walking  gait  particu- 
larly in  the  handling  of  its  hind  legs  is  purely  coon.  3d.  Its  dispo- 
sition is  astonishingly  wild  intenningled  with  tame.  4th.  I  un- 
derstood Mr.  Dunbar  that  his  brother-in-law  brought  the  creature 
A:om  China,  Maine,  and  was  assured  by  the  man  of  whom  he  ob- 
tained it,  that  it  was  an  iittentionaX  hybrid  of  the  coon  and  cat, 
and  not  accidental,  which  to  my  mind  makes  it  much  more  proba- 
ble. Mr.  Dunbar  promised  to  get  the  name  of  the  original  owner, 
and  also  to  let  me  have  the  cat  to  stuff,  if  it  should  happen  to  die. 
He  has  also  sent  for  a  male  hybrid,  and  if  he  gets  it  will  inform 
me.  This  cat  will  soon  have  kittens,  and  as  I  am  frequently  in 
Taunton,  I  shall  follow  up  the  enquiry  with  interest.  Thanking 
you  for  drawing  my  attention  to  the  queer  specimen,  and  promis- 
ing to  give  you  farther  information  as  fast  as  I  obtain  any 

I  am.  Yours  respectfully, 

J.  W.  P.  Jenks." 

Ornithological  Notes  from  Maine. — Mr.  G.  A.  Boardman 
of  Calais,  Me.,  writes  us  that  he  has  a  Florida  Gallinule,  Qallinula 
godeata^  that  was  shot  neai*  Calais  this  last  spring.  Also  a  black 
Golden-winged  Woodpecker,  Colaptes  aurcUus,  black  as  a  grackle 
and  breeding  with  a  woodpecker  of  the  usual  color.  An  albino  of 
the  Little  Black-headed  Duck,  Fulix  affinis,  has  also  been  added  to 
his  collection,  and  he  found  a  pair  of  Red-headed  Ducks,  Aythya 
Americana^  breeding  near  Calais.  This  is  the  first  time  he  has 
found  the  Red-head  in  summer. 

A  New  Species  of  Alligator. — Dr.  Schulte-Buckow,  who  has 
travelled  extensively  in  South  America,  gives  in  the  New  York 
^^Zeitung"  an  interesting  account  of  the  habits  of  the  alligators. 
He  discovered  a  new  species,  which  has  been  described  by  Prof. 
E.  D.  Cope  under  the  name  of  Prosuchus  fuscua. 

The  Duck  Hawk. — Mr.  William  Jarvis  of  Hanover,  N.  H., 
writes  us  that  he  found  the  nest  of  a  Duck  Hawk  on  Eagle  Cliff, 
near  the  Profile  House,  Franconia  Notch,  last  summer.  The 
young  were  able  to  fly  from  the  nest,  which  was  made  of  a  few  dry 
sticks  placed  round  a  slight  hollow  on  a  shelf  of  the  cliff. 
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ANTHROPOLOGY. 

The  Flattest  Tibia  on  Recobd. —  In  the  Fourth  Annual  Re- 
port of  the  Peabody  Museum  of  American  Archifiology  and  Eth- 
nology (1871),  reference  is  made  (pp.  21,  22,)  to  a  certain 
tibia  obtained  by  me  with  other  similar  relics,  in  1869,  from  an 
ancient  mound  on  the  River  Rouge  in  Michigan.  It  is  mentioned 
as  the  most  extreme  case  of  the  flattening  of  this  bone,  the  trans- 
verse being  only  0.48  of  the  fore  and  afb  diameter.  Tibise  from 
mounds  in  other  parts  of  the  country  give  the  extent  of  this  flat- 
tening as  0.60 ;  and  in  the  ^^  most  marked  case  mentioned  by 
Broca,  viz.,  in  the  old  man  from  Cro-Magnon"  (France),  it  was 
0.60. — But  I  have  lately  met  with  several  cases  presenting  this 
flatness  in  even  a  greater  extreme ;  and  I  have  now  in  my  posses- 
sion two  tibise,  evidently  of  great  antiquity,  taken  ft*om  a  mound 
on  the  Detroit  River,  in  one  of  which  the  short  is  0.42  of  the  long 
diameter,  and  in  the  other  only  0.40.  This  last,  therefore,  may  be 
considered  as  the  flattest  tibia  on  record.  In  both,  the  bone  is 
curved,  being  remarkably  convex  forwards.  A  large  amount  of 
the  most  interesting  relics  of  the  ancient  mound-builders  was  as- 
sociated with  these  bones,  which  were  selected  from  among  the 
remains  of  eleven  human  bodies.  Some  of  these  relics  give  evi- 
dence of  the  identity  of  this  race  with  those  of  the  ^'  ancient 
miners"  of  Lake  Superior,  or^  at  least,  of  their  intercourse ;  others 
give  evidence  of  traffic  with  the  southern  races — perhaps  along 
the  Gulf  of  Mexico.  In  all  of  the  mounds  along  the  Detroit  River 
and  its  tributary  the  River  Rouge,  I  flnd  a  large  majority  of  the 
tibise  presenting  this  flattening.  This  appears  to  be  an  exception 
to  the  facts  as  noted  in  other  parts  of  the  country  where  the  flat- 
tening has  been  estimated  as  pertaining  to  '^  only  about  one-third 
of  all  the  individuals  observed."  Here  a  tibia  not  flattened  is 
the  exception.  And  I  would  fhrthcr  state  that  where  this  bone  is 
found  approximating  to  the  equilateral,  it  is  manifestly  of  subse- 
quent burial,  and  of  much  later  date.  This  region,  at  the  junction 
of  the  Detroit  and  Rouge  rivers,  was  known  formerly  as  "the  Par- 
adise of  the  Indians,"  and  they  evidently  congregated  here  in 
large  numbers. 

Prof.  Wyman's  interesting  comparison  of  the  mound-builders 
with  the  ancient  races  of  Europe,  in  which  the  flattening  of  the 
tibia  was  one  of  the  peculiarities,  as  also  his  allusions  to  the  same 
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characteristic  in  the  corresponding  bones  of  the  ape,  will  not  fail 
to  receive  attention.  He  says — '^In  some  of  the  tibiae  the  amount 
of  flattening  surpasses  that  of  the  gorilla  and  chimpanzee,  in  each 
of  which  we  found  the  short  0.67  of  the  long  diameter,  while  in 
the  tibia  from  Michigan  it  was  only  0.48."  Similar  comparisons 
of  the  other  bones,  particularly  of  a  large  number  of  crania  and 
of  the  pelvis,  are  equally  suggestive,  and  render  this  one  of  the 
most  valuable  of  the  reports  issued  by  the  trustees. — ;Henrt  Gil- 
HAK,  Detroit^  Michigan. 

The  Tanis  Stone:  A  New  Tbilingual. — A  trilingual  stone 
recently  discovered  in  excavations  made  at  Tanis,  on  the  eastern 
or  Pelusiac  branch  of  the  Nile,  has  been  deposited  in  the  Museum 
of  Egyptian  antiquities  at  Cairo.  It  is  a  perfect  stela,  about  six 
feet  high,  two  and  a  half  feet  broad,  and  a  foot  thick,  the  summit 
arched.  The  inscriptions  cover  one  entire  face  and  most  of  one 
side ;  hieroglyphics  occupy  about  three-fifths  (the  upper  portion) 
of  the  face,  the  Greek  version  the  remainder,  while  the  Demotic 
translation  covers  scarcely  more  than  two-thirds  (the  upper  part) 
of  the  left  side.  The  letters  are  small,  closely  crowded,  and  all 
perfect  and  sharply  cut,  the  stone  not  having  been  -defaced  in  the 
slightest  degree ;  in  the  extent  and  perfection  of  the  inscriptions, 
it  is,  therefore,  much  superior  to  the  ^'Rosetta  stone."  Plaster 
casts  of  the  Tanis  stone  have  recently  been  taken,  and  copies 
sent  to  the  museums  of  London  and  Berlin ;  and  through  the  in- 
tercession of  the  American  consul.  Col.  Butler,  at  the  instance  of 
Rev.  Dr.  Lansing,  one  of  the  American  missionaries  stationed  at 
Cairo,  a  copy  is  now  preparing  for  Monmouth  College,  in  Illinois. 

—  S.  H.  SCUDDER. 

GEOLOGY. 

Remarks  on  Fossil  Vertebrates  from  Wyoming.  — Prof.  Leidy 
remarked  that  the  collection  of  fossils  presented  at  the  meeting  of 
the  Philadelphia  Academy  of  Natural  Science,  August  8,  by  Drs* 
J.  Van  A.  Carter  and  Joseph  K.  Corson  were  of  unusual  inter- 
est. They  consist  of  remains  mainly  of  turtles,  with  those  of 
mammals  and  crocodiles,  and  were  obtained  fh>m  the  Tertiary 
deposits  in  the  vicinity  of  Fort  Bridger,  Wyoming  Territory. 

The  great  abundance  of  remains  of  turtles,  of  many  species 
and  genera,  of  fresh-water  and  terrestrial  habit,  obtained  in  Wy- 
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oming,  indicates  this  region  to  have  swarmed  with  these  ani- 
mals daring  the  earlier  portion  of  the  Tertiary  period.  Crocodiles 
and  lacertian  reptiles  were  likewise  numerous.  The  many  mam- 
malian remains  found  in  association  with  the  reptilian  fossils 
mainly  belong  to  tapiroid  and  carnivorous  animals. 

The  Wyoming  Tertiary  fauna  presents  a  remarkable  contrast 
with  the  later  faunse  of  the  Mauvaises  Terres  of  White  River,  Da- 
kota, and  of  the  Niobrara  River,  Nebraska.  Among  the  large  num- 
ber of  fossils  from  these  two  localities,  rich  in  evidence  of 
mammalian  life,  there  occur  the  remains  of  a  single  species  of  tur- 
tle in  each,  and  none  of  crocodiles  or  other  reptiles. 

Dr.  Carter's  collection,  besides  containing  remains  of  Trionyx 
guttcUus^  Emys  Jeanesianus^  E.  Haydeni  and  E.  Stevefisonianus^ 
and  Bcena  arenosa^  also  adds  two  new  turtles  to  the  list.  One 
of  these  is  a  species  of  Emys  of  the  largest  size,  and  exceeds 
any  now  living.  The  carapace  has  measured  about  two  feet  and  a 
half  in  length,  and  the  sternum  about  two  feet.  In  honor  of  its 
discoverer,  it  may  be  named  Emya  Carteri. 

The  first  and  second  vertebral  plates  of  this  species  present  an 
unusual,  perhaps  an  anomalous  appearance.  The  first  is  four 
inches  long,  and  clavate  in  shape  with  the  narrow  part  foremost. 
The  second  is  two  and  one-fourth  inches  long,  and  presents  the 
usual  hexagonal  form  reversed.  The  third  plate,  a  little  longer, 
is  quadrate  with  convex  sides.  The  first  vertebral  scute  is  vase- 
like in  outline,  five  and  one-half  inches  long,  two  and  three-fourths 
inches  wide  in  front,  four  and  three-fourths  inches  near  the  middle, 
and  three  and  one-half  inches  at  the  back  border.  The  second 
scute,  of  the  ordinary  form,  is  five  inches  long,  and  four  inches 
wide. 

The  second  turtle  belongs  to  the  recently  characterized  genus 
Boena^  but  is  considerably  larger  than  its  associated  species  which 
have  been  described.  The  shell  in  its  complete  condition,  has 
been  upwards  of  a  foot  and  a  half  in  length,  and  is  seven  inches 
and  a  half  high.  The  sternum  is  fiat,  and  about  fifteen  inches 
long.  Its  pedicels  ascend  at  an  angle  of  about  45**  and  are  seven 
inches  and  a  half  broad.  As  in  the  living  Dermatemys,  and  the 
sea  turtles,  they  are  covered  with  large  scutes,  four  in  number,  as 
in  Bcena  arenosa.  The  intermediate  vertebral  scutes  are  longer 
than  broad — the  third  being  four  inches  long,  and  three  and  one- 
half  inches  wide.    A  peculiarity  of  the  species  is  the  undulating 
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manner  in  which  the  costal  scutes  join  the  marginal  scutes,  and 
the  sternal  scutes  one  another.  The  species  may  be  named  Boena 
undata. 

Dr.  Carter's  collection  also  contains  some  fragments  of  bones 
of  a  large  mammal,  which  are  so  mutilated  as  to  be  hardly  char- 
acteristic. A  jaw  fragment  among  them,  with  the  retained  frag- 
ments of  the  true  molars,  would  appear  to  indicate  a  species  of 
PcUcBosyops  much  larger  than  P.  pcdudosus.  In  absence  of  other 
evidence,  it  might  be  viewed  as  a  species  of  this  genus,  under  the 
name  of  P.  major.  The  true  molars  occupied  a  space  of  four  and 
a  half  inches.  The  last  molar  measured  an  inch  and  seven- 
eighths  fore  and  aft,  and  an  inch  transversely  in  front. 

Dr.  Carter  had  also  sent  some  fossils  to  Prof.  Leidy,  among 
which  were  portions  of  jaws,  with  nearly  full  series  of  teeth  of 
Hyrachyus  agrarius.  This  animal  is  related  to  the  Tapir,  Hyra- 
codon  and  Lophiodon.  The  formula  of  its  dentition,  is  the  same 
as  in  Hyracodon :  seven  molars,  one  canine,  and  three  incisors. 
The  true  molars  are  like  those  of  Lophiodon,  except  that  the  last 
lower  one  has  a  bi-lobed  instead  of  a  triple-lobed  crown.  Appar- 
ently the  same  animal  has  been  indicated  by  Prof.  Marsh,  under 
the  name  of  Lophiodon  BairdUxmis.  A  fragment  of  a  lower  jaw 
containing  the  last  premolar,  and  the  first  true  molar,  indicates 
a  larger  species  of  Hyrachyus^  which  may  be  named  H.  eximius. 
The  crown  of  the  last  premolar  is  seven  and  one-fourth  lines  an- 
tero-posteriorly,  and  five  and  one-half  transversely.  The  true 
molar  has  measured  about  eight  and  one-half  lines,  fore  and  aft, 
and  six  lines  transversely.  The  depth  of  the  jaw  fragment  below 
the  true  molar  is  over  an  inch  and  a  half. 

Another  fossil  is  a  mutilated  incisor,  indicating  a  species  of 
Trogosus  rather  more  than  half  the  size  of  T,  ccuttoridens^  which 
may  be  named  T,  vetulv-s. 

A  femur  of  PcUceosyops  paludosus  in  the  collection,  exhibits  the 
third  trochanter,  characteristic  of  the  unequal-toed  pachyderms. 
The  astragalus  of  this  animal  almost  repeats  that  of  the  living 
tapirs. 

Among  the  remains  of  Dr.  Corson's  collection,  there  is  the 
greater  part  of  the  lower  jaw  of  a  large  crocodile,  but  too  much 
broken  to  attempt  to  give  an  opinion  in  regard  to  its  specific  char- 
acter, until  it  is  in  some  degree  mended  or  restored. 


NOTES. 


William  Blackmore,  Esq.,  the  munificent  founder  of  the 
^'Blackmore  Museum,"  in  his  native  town  of  Salisbury,  England, 
(which  we  are  authorized  by  Mr.  Squier  in  saying  is  the  finest 
illustration  of  that  part  of  "prehistoric"  archceology  denominated 
the  "Stone-age"  in  the  world)  is  anxious  to  obtain  all  possible  in- 
formation regarding  the  range  of  the  buffalo  at  the  time  of  the 
settlement  of  this  country.  Mr.  Blackmore  purchased  from  Dr. 
Davis  his  portion  of  the  antiquities  6f  the  west  which  formed  the 
basis  of  the  first  volume  of  the  "Smithsonian  Contributions." 
Any  information  on  the  points  indicated  above,  if  sent  to  the  care 
of  Mr.  E.  G.  Squier,  135  East  35th  St.,^  New  York,  or  communi- 
cated to  this  magazine,  will  be  highly  appreciated. 

Prof.  Albert  N.  Prentiss  of  Cornell  University  has  taken  the 
first  Walker  prize  offered  by  the  Boston  Society  of  Natural  His- 
tory. The  subject  was  "  The  Mode  of  Natural  Distribution  of 
Plants  over  the  Surface  of  the  Earth." 

The  veteran  Herpetologist  and  Ichthyologist  of  America,  Dr. 
John  E.  Holbrook  of  Charleston,  S.  C,  died  at  Norfolk  of  apoplexy 
on  Sept.  8th,  aged  seventy-six  years,  eight  months.  Dr.  Holbrook's 
principal  publications  were  the  Herpetology  of  North  America^  in 
four  quarto  volumes  containing  descriptions  and  colored  figures  of 
all  the  North  American  Reptiles  known  at  the  time,  and  the  Ich- 
thyology of  South  Carolina  in  similar  style.  The  former  work 
went  through  two  editions  and  is  to  this  day  the  basis  of  our 
knowledge  of  the  reptiles  of  this  country.  Of  the  latter  work  only 
one  volume  was  published,  as  the  war  prevented  its  completion  by 
the  state  of  South  Carolina,  though  we  have  certain  knowledge 
that  the  drawings  and  descriptions  of  the  concluding  volume  were 
in  an  advanced  state,  if  not  even  ready  for  the  press  at  the  break- 
ing out  of  the  war. 

Mr.  S.  I.  Smith,  Assistant  in  the  ShefSeld  Scientific  School,  has 
been  appointed  State  Entomologist  of  Connecticut. 
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Mr.  J.  A.  McNiel  proposes  to  make  another  expedition  (the 
fourth)  to  the  Pacific  Coast  of  Central  America.  He  will  leave 
New  York  about  the  first  of  December  and  solicits  orders  for  spec- 
imens in  all  departments.    His  address  is  Binghamton,  N.  Y. 

It  will  be  remembered  that  last  year  Dr.  William  Stimpson  and 
others  explored  the  bottom  of  Lake  Michigan  at  great  depths  with 
the  dredge,  and  with  the  most  gratifying  success.  We  learn  that 
Mr.  S.  I.  Smith,  zoological  assistant  of  the  SheflSeld  Scientific 
School  has  been  dredging  during  the  past  summer  in  the  deepest 
parts  of  Lake  Superior. 

Professor  Henry  recently,  in  a  few  remarks  before  the  California 
Academy  of  Sciences,  presented  the  results  of  the  meterological 
observations  which  have  been  made  and  collected  by  the  Smith- 
sonian Institution.  The  paper  will  soon  be  published.  The  rain- 
fall of  the  United  States  comes  from  three  different  quarters,  the 
Atlantic,  Gulf  of  Mexico  and  the  Pacific.  Perhaps  the  largest 
comes  from  the  Gulf  of  Mexico,  the  bottom,  as  we  term  it,  of  the 
trade  wind.  Although  nothing  appears  more  irregular  than  the 
rains  in  the  Eastern  States,  a  long  series  of  observations  estab- 
lishes the  fact  that  they  are  very  regular. 

The  speaker  explained  briefiy  the  law  controlling  the  movement 
and  precipitation  of  vapors,  and  exhibited  several  charts,  showing 
on  what  months  the  maximum  and  minimum  of  rainfall  were  ob- 
served to  occur  in  different  localities  and  upon  different  areas. 

He  also  displayed  a  number  of  the  latest  compiled  charts,  show- 
ing by  graduated  colors  the  comparative  amount  of  the  rainfall  in 
various  localities.  He  explained  the  fact  of  the  rainfall  being 
wholly  absent  in  California  in  summer. 

In  Florida  the  rainfall  was  light  in  winter  and  heavy  in  summer, 
owing  to  the  fact  that  in  winter  the  trade  wind  which  brought  the 
rain  took  its  course  more  to  the  southward.  The  temperature  of 
Sitka  was  about  seventeen  degrees  warmer  than  it  would  other- 
wise be  from  the  infiuence  of  the  summer  trade  winds. 

In  connection  with  the  present  condition  of  science.  Professor 
Henry  enlarged  on  the  reasons  why  wealthy  men  should  give  lib- 
erally to  the  cause.  Large  donations  had  been  made  to  the  cause 
of  education,  while  science  was  nearly  neglected.  This  should 
not  be.  Education  is  merely  the  difihsion  of  knowledge  already 
gained.    The  Chinese  are  highly  educated,  but  they  lack  science, 
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and  are  therefore  non-progressive.  Science  seeks  constantly  to 
add  something  to  the  general  fiind. 

No  civilization  is  possible  without  a  concentration  of  power. 
The  ancients  had  their  power  in  slaves.  The  pyramids  were  built 
by  slave  labor.  Athens  had  four  hundred  thousand  slaves  and 
twenty  thousand  masters.  The  civilization  of  those  days  was 
supported  by  the  brute  forces  of  man.  The  civilization  of  to-day 
is  supported  by  the  brute  forces  of  nature.  The  latent  force  of 
the  coal  puts  the  life  of  a  thousand  horses  into  an  engine.  One 
ton  of  our  best  anthracite  coal  burned  in  one  of  our  best  engines, 
is  estimated  as  being  equal  to  two  years  of  labor  of  an  able 
bodied  slave,  working  ten  hours  a  day  ;  and  counting  thirty  years 
for  his  life,  fifteen  tons  of  coal  would  be  equal  to  the  life  of  an 
able-bodied  slave. 

It  is  in  the  further  utilization  of  these  brute  forces  of  nature 
that  the  fortunes  of  our  wealthy  men  lie.  When  men  of  intelli- 
gence understand  that  their  fortunes  depend  on  the  advancement 
of  science,  they  will  be  induced  to  give  a  small  portion  of  their 
wealth  to  this  end.  Science  seeks  to  enlarge  knowledge.  No 
name  has  gained  higher  honor  than  that  of  James  Smithson,  for 
the  donation  on  which  the  Smithsonian  Institution  was  founded. 
The  only  man  who  has  followed  his  example  is  Professor  Bache 
of  the  Coast  Survey. 

Scientific  men  should  endeavor  to  impress  on  the  wealthy  that 
their  interest  lies  in  the  advancement  of  science  as  well  as  the 
diffusion  of  knowledge  already  gained. 

Professor  Henry  referred  to  his  recent  visit  to  Europe  and  to 
the  rapid  strides  which  science  was  making  in  England,  and  attrib- 
uted it  to  the  advantages  which  are  given  to  those  men  who  are 
pioneers  in  original  discoveries. 

A  great  degree  of  success  has  attended  the  researches  carried 
on  by  Prof.  Baird,  the  U.  S.  Commissioner  of  Fisheries,  at  Wood's 
Hole,  Mass.,  during  the  past  season  ft'om  June  till  October.  He 
has  called  to  his  aid  several  naturalists,  and  by  their  united  exer- 
tions much  light  has  been  thrown  upon  the  distribution  of  the 
fishes  and  the  invertebrate  animals  which  form  their  food.  The 
fishes  have  been  collected  in  large  numbers,  and  will  be  worked  up 
by  Prof.  Gill.  Over  two  hundred  photographs  of  fishes  fh>m  life 
have  been  taken,  including  sharks  and  rays  in  different  stages  of 
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development,  affordiog  rich  material  for  illustration.  Dredging 
parties  have  gone  out  in  every  direction  within  a  radius  of  thirty  or 
forty  miles,  and  an  immense  amount  of  material,  including  many 
new  forms  and  others  not  before  known  to  exist  on  this  side  of 
the  Atlantic,  has  been  accumulated.  Among  the  more  interest- 
ing discoveries  are  two  Pteropods  {CavoUna  tridentcOa  and  Clio 
aciculus)  not  previously  known  upon  our  coast.  The  invertebrates 
will  form  the  subject  of  an  elaborate  report  with  numerous  plates, 
by  Prof.  Verrill  and  Mr.  S.  I.  Smith.  Among  the  fishes,  sixteen 
species,  new  to  the  state,  have  been  obtained  and  much  informa- 
tion collected  relative  to  the  nature  of  the  food  and  rates  of  growth 
of  the  species  used  as  food.  We  hope  in  subsequent  numbers  of 
this  journal  to  give  farther  information  as  to  the  scientific  results 
of  the  commission. 

Among  the  visitors  to  Wood's  Hole  taking  part  more  or  less  in 
the  exploration  of  the  commission  were  Prof.  A.  E.  Verrill,  Prof. 
D.  C.  Eaton,  Prof.  W.  D.  Whitney,  Mr.  S.  I.  Smith,  Prof.  W.  H. 
Brewer,  Prof.  Todd,  and  Mr.  Thatcher  of  New  Haven ;  Prof.  A. 
Hyatt  and  Col.  Theo.  Lyman  of  Boston ;  Prof.  L.  Agassiz,  Dr. 
Farlow  and  Mr.  Whitney  of  Cambridge ;  Dr.  A.  S.  Packard  of 
Salem,  Mr.  J.  Gwyn  Jeffi-eys  of  London  ;  Prof.  Gill,  Dr.  Palmer, 
and  Mr.  Rockwell  of  Washington,  etc. 

We  learn  from  the  "Academy"  that  the  British  Government 
has  expressed  its  willingness  to  support  Dr.  Carpenter's  scheme  of 
prosecuting  deep  sea  explorations  throughout  the  Atlantic,  Indian, 
Southern  and  Pacific  Oceans. 

Under  the  title  of  "  An  Early  Hero  of  the  Pacific"  "The  Over- 
land  Monthly"  for  August  has  a  very  readable  account  of  the  life 
of  David  Douglas,  the  botanist,  during  the  ten  years,  1824-34, 
he  passed  on  the  Pacific  coast. 

A  new  edition,  the  third,  of  "  Griffith  and  HenfVey's  Micro- 
graphic  Dictionary"  has  just  commenced  passing  through  the 
press.  John  Van  Voorst  publishes  it  at  No.  1  Paternoster  Row, 
London,  at  28.  6d.  per  part. — R.  H.  W. 

The  French  "  Cosmos,"  one  of  our  most  valued  exchanges  before 
the  late  war,  has  reappeared  under  the  title  of  "La  France  Scien- 
tifique."  The  first  number  appeared  Sept.  10th.  Victor  Meunier 
is  the  editor. 


NOTES.  671 

THE  CHICAGO  ACADEMT  OF  SCIENCES. 

Wb  take  advantage  of  the  delay  In  the  publication  of  this  number  of 
the  Naturalist,  occasioned  by  our  *' Association  Number"  to  place  on 
record  the  great  loss  which  science  has  met  with  in  the  destruction  of  the 
building  of  the  Chicago  Academy  of  Sciences  with  all  its  valuable  col- 
lections and  library,  during  the  great  fire  on  the  8th  and  9th  of  October. 
We  had  visited  the  Academy  in  August  and  had  been  fhlly  impressed  with 
the  value  of  its  splendid  collections,  and  while  watching  the  telegraphic 
reports  of  the  fire  had  hoped  that  these  would  at  least  be  spared  the  fate 
that  once  before  had  befallen  the  Academy,  but  the  receipt  of  letters,  of 
which  we  give  abstracts  below,  showed  that  our  hopes  were  doomed  to 
disappointment. 

CmcAGO.  Oct.  10, 1871. 
"  Among  the  other  buildings  involved,  was  the  Chicago  Academy  of  Sciences.     It 
was  considered  fire-proof;  but,  in  the  fiery  Atmace,  its  iron  shutters  warped  like  paste- 
board, and  let  In  the  devouring  element,  and  a  precious  morsel  it  lapped  up.     There 
were  the  greater  poitlon  of  the  invei^brata  collected  by  numerous  explorers  and  in 

t  distant  oceans,  originally  deposited  in  the  Smithsonian  Institution,  but  transferred 

f  here  for  especial  study  and  description  by  Dr.  Stimpson ;  the  collection  of  maromals 

and  birds  made  hj  Dr.  VaiUe,  which  cost  him  years  of  labor  and  travel;  two  skeletons 
of  the  mastodon ;  the  collections  of  Kennicott  in  the  Arctic  region ;  of  Stimpson  on 
the  Florida  reefs  and  the  Gulf  Coast;  the  Cooper  collection  of  shells,  purchased  by 
George  Walker;  an  interesting  series  of  Implements  in  pottery  and  lava—  the  work  of 
a  prehistoric  race— exhumed  at  San  Jose,  Mexico,  presented  by  J.  Y.  Scammon;  a 

I  large  collection  of  minerals,  rich  in  crystalline  forms,  which  was  secured  through  the 

exertions  of  Mr.  E.  8.  Chesboro;  an  extensive  suite  of  the  coals  and  iron  ores  of  the 
Northwest,  and  other  objects  of  natural  history.  The  Academy  had  become  the  re- 
sort for  Scientific  men  desirous  of  studjing  not  only  the  natural  history  of  the  North- 
west, but  of  the  whole  country.  Dr.  Stimpson's  MBS.  relating  to  the  in  vertebrates  col  - 
lected  on  the  Japan  Expedition,  illustrated  by  numerous  drawings  —  the  labor  of  years, 
and  ready  for  publication— were  also  consumed.    But  a  short  time  ago  Mr.  J.  Gwyn 

(  Jeffreys  spent  several  days  in  examining  our  collections  in  reference  to  deep  sea 

dredglngs.  But  all  are  gone.  The  patrons  through  whose  munificence  the  Academy 
was  built  up  have  shared  in  the  general  calamity.  Many  of  the  specimens  cannot  be 
replaced ;  but  when  the  Academy  shall  arise  like  a  Fhosnix  ttom  its  ashes  is  a  matter 
of  doubt.    The  present  is  not  a  time  for  consultation  while  the  embers  are  yet  alive, 

y  and  while  the  smoke  is  yet  ascending.^' — J.  W.  Foster. 

Chicago,  Oct.  12. 

"  Please  stop  the  sale  of  the  books  and  papers  in  the  agency.  We  have  not  a  copy 
left  of  any  of  them.  The  Academy  building  and  everything  in  it  was  utterly  destroyed 
—not  a  scrap  of  paper  or  a  specimen  saved.  My  own  books,  collections,  MSS.  and 
drawings —twenty  years'  work  all  gone  I "— Wm.  Stimpson. 

At  a  meeting  of  the  Essex  Institute  held  Oct.  16th,  the  president.  Dr. 
Wheatland,  read  short  sketches  of  the  Chicago  Histoiucal  Society  and 
Chicago  Academy  of  Sciences.  From  the  latter  we  abstract  the  fol- 
lowing:— In  1856  the  formation  of  a  society  for  the  promotion  of  the 
Natural  Sciences  was  proposed,  and  In  the  following  year  the  Chicago 
Academy  of  Natural  Sciences  was  organized.  A  room  was  taken  and  a 
museum  commenced,  but  owing  to  the  financial  crash  that  came  upon  the 
country,  very  little  was  done  until  the  year  1869,  when  it  was  organized 
as  a  corporation  under  the  title  of  the  Chicago  Academy  of  Sciences.  In 
1862  the  lamented  Kennicott  returned  from  his  three  years'  exploration  in 
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the  Arctic  regions,  richly  laden  with  specimens,  a  part  of  which  were  to 
become  the  property  of  the  Academy.  In  the  winter  of  1868-4  advantage 
was  taken  of  Prof.  Agassiz*  visit  to  Chicago  to  gain  his  opinion  of  the 
value  of  the  collections  secured  by  Mr.  Keunicott.  His  endorsement  of 
Mr.  Keunicott's  work,  and  his  urging  the  importance  of  the  formation  of 
a  great  museum  in  the  Korthwest  was  so  strong  an  incentive  that  money 
was  at  once  secured  (a  large  sum  being  given  at  an  impromptu  meeting, 
afterwards  greatly  increased  by  the  efforts  of  Mr.  Scamroon)  and  the 
ftinds  placed  in  the  hands  of  trustees  for  the  formation  of  a  Museum  of 
which  Mr.  Kennicott  was  appointed  Director.  In  1868  Mr.  Kennlcott,  in 
order  to  add  to  the  materials  of  the  museum,  accepted  the  appointment  on 
the  Russian  American  Telegraph  Survey.  From  this  ill-fated  expedition 
he  never  returned.  At  this  time  the  charge  of  the  museum  was  given  to 
Dr.  Stimpson.  On  June  7, 1866,  a  large  part  of  the  collection  of  over  forty 
thousand  specimens,  and  all  the  plates  for  the  first  part  of  the  "  Transac- 
tions'*  were  destroyed  by  fire.  Soon  afterwards  the  text  of  the  same 
volume  while  in  the  hands  of  the  printer  met  the  same  fate.  The  Acad- 
emy however  started  forward  with  renewed  vigor,  and  erected  what  In 
any  ordinary  flre  would  have  been  a  fire  proof  building.  Its  collections 
and  library  were  rapidly  Increased,  until,  at  the  date  of  the  present  ca- 
lamity it  had  within  Its  walls  one  of  the.  In  many  respects,  most  valuable 
collections  In  the  country,  including  the  larger  part  of  the  Crustacea  and 
other  invertebrates  belonging  to  the  Government  and  Smithsonian  collec- 
tions, and  the  crustaceans  dredged  by  Pourtales,  which  had  been  sent  to 
the  Academy  for  Dr.  Stimpson  to  describe.  The  State  collection  of  in- 
sects made  by  the  late  Mr.  Walsh,  had  also  been  deposited  at  the  Academy. 

The  Academy  had  published  its  first  volume  of  "Transactions"  and 
forty-eight  pages  of  Its  **  Proceedings.**  The  second  volume  of  '*  Trans- 
actions "  was  in  a  forward  condition,  and  many  pages  stereotyped  and 
several  plates  printed  and  stored  at  the  Academy. 

After  remarks  on  the  great  loss  which  science  had  met,  and  a  descrip- 
tion of  the  character  of  the  collections  destroyed,  Mr.  F.  W.  Putnam, 
vice  president  of  natural  history,  offered  the  following  Resolutions,  which 
were  seconded  with  remarks  by  Drs.  BoUes  and  Morse,  the  president  and 
others,  'and  unanimously  passed. 

Resolved.  That  the  Essex  Institute  tenders  its  sympathy  to  its  sister  society,  tho 
Chicago  Academy  of  sciences,  in  her  second  trial  by  fire,  In  which  she  has  lost 
not  only  her  baildings,  bnt  all  her  specimens,  books  and  publications. 

Resolved.  That  the  Institute  hereby  promises  to  fUrnish  such  of  its  publications  as 
the  Chicago  Academy  of  Sciences  may  desire,  and  to  render  such  other  assistance  oa 
possible  in  the  efforts  of  the  Academy  to  arise  for  a  second  time  fVom  the  ashes. 

May  we  not,  as  editors  of  the  Naturaust,  make  a  special  appeal,  at 
this  hour  of  generous  tree  offerings  to  the  suffering  people  of  Chicago, 
and  ask  for  aid  and  sympathy  for  the  Academy  of  Sciences  that  was  do- 
ing so  much  for  the  cause  of  education  in  the  great  Northwest.  Can  we 
not  hope,  even  though  so  much  is  yet  to  be  done  for  the  homeless  of  the 
great  city,  and  the  other  towns  that  have  been  simultaneonsly  devastated 
by  fire,  that  the  friends  of  science  will  aid  all  they  can  in  giving  encour- 
agement to  the  members  of  the  Academy  in  this  severe  trial? 


ANSWERS  TO  CORBESPOKDENTS.  673 


ANSWERS  TO  CORRESPONDENTS. 

M.  H.  P.,  Junction  City,  Kansas. ~ The  common  Colambine  with  ttall,  double,  reg- 
ular  flowerH  destitute  of  spurs,  i.  e.,  with  the  petals  multiplied  and  transformed  into 
sepals,  is  a  wellknown  old  plant,  not  very  rare  in  gardens.  But  flowers  with  only 
five  petals  and  those  spnrless  are  unknown  to  us. 

A.  H.  Y.,  Hanover.  Indiana.  —  As  to  new  Trillium,  considering  what  vagaries  the  spe- 
cies sometimes  show,  it  will  be  in  good  time  to  consider  the  one  referred  to  when  any 
specimen  of  it  is  known  to  be  extant,  and  when  we  have  seen  it. 

C.  G.  A.,  Augusta,  Maine.— Your  plants  are,  1,  Corinia  Conradii;  S,  Oeranium  distec- 
Utmi  ij  Mpontu  pahutris}  4,  Empeirum  nigrum^  6,  Vaceinium  Vitit  Idaa. 

B.  C,  Cmciunati. — There  is  as  yet  no  work  that  comes  up  to  what  you  want,  but  we 
have  now  in  press  a  work  by  Dr.  Coues  that  is  intended  to  supply  Just  such  wants  as 
yours.  It  will  be  a  perfect  text  book  of  Ornithology  and  in  adaition  will  contain  a  8y> 
nopsis  of  all  known  birds  of  North  America,  and  an  artificial  kev,  by  means  of  which 
any  species  of  North  American  birds  can  be  readily  identified  without  provious  knowl- 
edge of  ornithology  being  necessary.  The  book  will  be  illustrated  with  several  hun- 
dred cuts  and  several  plates. 


V.  B.  L.  New  York.— Your  lichens  are— L  Cladonladeginerans;  8,  Parmelia  tarta- 
rea  Var.  fdgida;  3,  Sphasria  convergens;  4,  Lecidea  disciiormis ;  5,  Lecanora  clnnaba- 
rina;  6,  Cenangiumplicatnm;  7,  Lecanactis  sp.;  8,  Lecidea  exigua,  and  Lecidea  cenna 
on  the  same  piece  of  bark;  9,  Parmelia  crinita.— J.  L.  R. 

"  In  the  Natubalist  for  August,  1870.  in  the  article  upon  '  Flowerless  Plants,'  the 
writer  speaks  of  a  species  of  Clathms.  Can  you  give  me  any  more  of  a  description  of 
it?  For  two  years,  at  long  intervals,  we  have  had  a  flingus  in  a  bank  at  the  n-ont  of 
our  house,  which  I  think  must  be  this  Clathms.  We  do  not  pei-ceive  it  until  the  nause- 
ous odor  appraises  us  of  its  existence.  Then  we  dig  it  up  and  bum  it;  and,  following 
some  one's  advice,  I  know  not  whose,  salt  the  hole  itom  which  we  dug  it.  The  writer 
of  the  article  referred  to,  savs  it  is  *  a  putrid,  revoltinsf,  jelly-like  mass  of  raw  flesh. 
Just  benetUh  the  loosely-lifted  soil.'  The  one  I  speak  of  seems  to  come  above  the  soil, 
about  two  inches  before  this  jelly-like  mass  appears.  Please  tell  me  something  about 
it,  if  you  can,  and  if  there  Is  anything  we  can  do  to  prevent  its  recurrence.  Perhaps 
some  other  reader  of  the  Naturalist  would  like  to  know  about  it,  and  you  would 
prefer  to  answer  through  its  pages.  '^  —  E.  M.  B. 

We  have  referred  tlie  matter  to  a  welMmown  botanist,  who  sends  the  following 
reply : 

"  If  the  Aingns  to  which  you  refer  be  a  Clathms,  it  begins  its  growth  as  a  rounded, 
fleshy  cell,  which  at  maturity  bursts  and  discloses  a  mass  of  soft,  red  matter,  having  a 
net-like  form,  with  a  nauseous  odor.  This  fleshy  mass  emits  an  inconceivable  quantity 
of  spores,  as  the  generative  dust  of  ftingi  is  termed.  It  is  utterly  impossible  to  eradi- 
cate the  plant  flrom  anv  spot  where  it  lias  once  distributed  its  flruit,  for  the  reason  tliat 
out  of  these  million  of  reproductive  germs,  some  must  inevitably  escape  any  destrac- 
tlve  aeency.  I  have  known  single  ftmgi  to  appear  in  places  never  before  detected,  and 
then  di^appenr  for  years.  These  spores  are  so  minute  that  they  float  in  tho  air  like 
dust,  are  borne  on  the  percolating  water  beneath  the  soil,  and  are  spread  abroad  by  so 
many  natural  coaveyaoces  that  t'^'^'r  destruction  is  impossible.  They  do  not  always 
reappear.  Years  may  pass  without  their  recurrence,  and  then  suddenly,  owing  to  at- 
mospheric influences,  these  spores,  lying  perdu  in  the  earth,  will  germinate  luxunantly. 

There  are  figures  of  species  of  Clathms  In  mnny  mycological  works.  Some  of  them 
must  be  very  handsome.  Should  your  plant  reappear,  I  would  suggest  that  you 
should  carefully  take  it  up  and  preserve  it  In  alcohol.  By  sending  it  to  the  Natural- 
ist the  Identity  could  be  established. 

I  should  try  a  dose  of  carbolic  acid,  which  Is  not  expensive,  and  oould  be  treelj 
watered  over  the  spot  where  the  fungus  appears.  Dilute  sulphuric  acid  would  prevent 
the  germination  of  those  spores  which  it  touched.  — C.  J.  S. 

We  also  append  an  account  of  the  European  Clathms  from  Cooke's  *'  Plain  and  Easy 
Account  of  British  Fungi.'*  The  second  family  of  fungi  is  termed  Gasteromycetes 
(ga$te9  Gr.,  a  stomach ;  tnuJbM,  a  mushroom)  which  have  the  hymenium  or  spore  bear- 
ing snrface.  enclosed  within  a  covering  called  a  peridinm  (from  perideo,  Gr.  I  wrap 
round)  so  that  all  the  spores  are  produced  and  ripened  within  a  Kind  of  stomach  or 
geuUB.—Hvery  one  knows  the  pufl'-ball,  a  spherical  pouch,  containing,  when  ripe, 
an  almost  impalpable  brownish  dust,  not  unlike  Scotch  snuff,  and  which  mischievous 
school  boys  delight  in  puflTin^  in  each  other's  faces.  The  pouch  is  the  peridlum  or  stom- 
ach, and  the  brown  dust  the  innumerable  ripened  spores. 

Certain  fhngl  having  this  stmcinre  are  subterranean  in  habit;  in  them  the  hymenium 
does  not  become  dusty,  but  remains  permanent;  nor  does  it  melt  away  as  in  other 
gronps,  except  when  It  oecomes  decayed.  One  of  the  most  striking  in  appearance,  dis- 
gusting in  odfor,  and  noxious  in  properties  of  all  fhngi,  is  the  Latticed  stinkhora  {Cla- 
thruM  canceilatusj  which  is,  however,  so  rare  as  scarcely  to  merit  a  notice  here  except  to 
call  attention  to  its  most  commendable  feature,  that  of  the  beauty  and  singularity  of 
its  form.  The  receptacle  resembles  a  spherical  network  or  lattice  work  of  coral,  but 
is  of  so  putrescent  a  nature  that  its  odor  materially  detracts  from  its  beauty ;  M.  Roq- 
ues  relates  of  its  properties  that  a  young  person  having  eaten  a  morsel  was  seized  witn 
violent  convulsions,  lost  the  use  of  her  speech,  and  ultimately  fell  into  a  stupor  which 
lasted  forty-eight  hours :  prompt  attention  was  given  to  her,  but  it  appears  to  nave  been 
some  months  before  she  was  perfectly  cared. 
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SYMMETRICAL  FIGURES   IN  BIRDS'  FEATHERS. 

BY  GRACE  ANNA  LEWIS. 

In  the  summer  of  1869,  whilst  examining  the  feather  capsule  of 
a  nestling  dove,  the  microscopic  slide  was  suddenly  covered  with 
a  multitude  of  exquisite  forms.  Lost  in  admiration  of  the  beauty 
of  these  brilliants,  as  seen  under  the  effects  of  sun-light,  for  a 
time  I  forgot  every  thing  else,  but  presently  remembering  that 
others  might  enjoy  the  sight  as  much  as  myself,  I  seized  a  pencil 
and  rapidly  transferred  the  outlines  to  paper,  continuing  until 
twilight  obscured  them  from  view.  Resting  for  an  hour,  I  re- 
turned to  my  microscope,  but  all  had  vanished  like  a  dream, — 
nothing  was  left  but  a  few  drops,  looking  like  perspiration  on  the 
face  of  the  glass. 

The  next  day  my  German  farmer  climbed  to  the  dove's  nest 
and  procured  a  few  more  pen-feathers.  Some  of  these  were  cut 
into  fine  shreds,  rubbed  in  a  drop  of  water,  and  placed  under  the 
microscope.  In  a  short  period  the  figures  of  yesterday  were  again 
before  me.  From  the  cut  surfaces  of  the  portions  of  the  pen- 
feathers  I  had  placed  under  the  lens,  granules  appeared  to  stream 
forth  like  blood,  covering  the  microscopic  slide  in  countless  num- 
bers. Mingled  with  these  were  numerous  larger  cells  of  a  glob- 
ular or  oval  form,  having  a  transparent  centre.  These  and  the 
granules,  gave  to  the  water  a  slightly  glutinous  consistency.  As 
the  fluids  on  the  glass  dried,  lines  at  difierent  angles  shot  across 
the  slide,  looking  much  as  though  an  unseen  camel's  hair  pencil 
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had  been  swiftly  drawn  in  opposite  directions,  sometimes  at  right 
angles  but  frequently  at  angles  more  acute.  Probably,  at  the 
moment  of  transition  from  a  fluid  to  a  solid  condition,  the  trans- 
parent centred,  or  nucleated,  cells  assumed  the  form  of  a  square. 

Fig.  119. 
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Symmetrical  Fignres  In  Birds*  Feathers. 

a  lozenge,  a  starry  hexagon,  a  cross,  or  any  other  beautifril  figure 
which  could  be  formed  of  the  parts  which  suddenly  appeared  in 
the  spherical  cells,  these  parts  seeming  at  first,  in  some  instances, 
at  least,  to  consist  of  minute  triangles. 

At  the  same  moment  the  little  granules  moved  to  order,  and 
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there  before  tlie  astonished  gaze  were  diamonds  such  as  Aladdin 
might  have  envied,  in  form  as  varied,  but  far  more  symmetrical 
than  the  frost  work  on  a  window  pane  of  a  winter's  morning. 

Some  of  the  figures,  as  I  afterwards  found  on  repeated  trial, 
retained  their  outlines  for  several  hours,  in  a  few  instances  for 
days,  even  when  exposed  to  the  moisture  of  the  atmosphere. 
When  examined  by  lamp-light  man}^,  but  not  all,  cast  an  un- 
doubted shadow.  The  exceptions  appeared  to  be  symmetrical  de- 
pressions instead  of  raised  figures. 

These  figures  must,  of  course,  be  common  to  skilled  microsco- 
pists.  It  is  not  at  all  probable  that  forms  due  to  universal  causes 
should  remain  unseen  ever  since  the  invention  of  the  microscope, 
but  to  me  they  were  a  new  revelation,  and  I  watched  their  forma- 
tion with  intense  interest,  as  the  work  of  polarizing  forces  whose 
operation  is  co-extensive  with  the  universe,  and  to  which  all  things 
material  are  subjected.  As  the  law  of  gravitation  may  be  observed 
in  a  drop  of  dew  as  well  as  in  the  circling  orbs,  so  it  seemed  pos- 
sible for  these  tiny  jewels  to  elucidate  principles  of  farthest  reach- 
ing power. 

The  frost  work,  annually  repeated,  is  not  less  beautiful  or  inter- 
esting because  it  is  common,  nor  do  snow  crystals  grow  unlovely 
because  we  have  seen  them  before; — the  value  of  neither  is  lost 
when  they  are  perceived  to  be  related  to  certain  other  symmetrical 
forms,  but  on  the  contrary,  all  the  members  of  the  related  groups 
rise  in  importance  when  they  are  understood  to  be  varying  expres- 
sions of  one  eternal  omnipresent  law  of  matter, — operating  alike 
in  dead  and  living  forms,  but  according  to  modes  peculiar  to  un- 
organized or  to  organized  matter. 

One  very  beautiful  form  is  not  given  in  the  cut.  It  was 
less  distinct  then  the  rest  and  I  waited  for  a  better  example  to 
copy.  It  never  appeared  again.  It  was  a  circle  with  ornaments 
at  four  opposite  points,  but  as  I  cannot  remember  the  exact  style 
of  the  ornament,  I  do  not  venture  to  give  even  a  suggestion  of  the 
figure.  Other  very  beautiful  designs  were  lost  in  the  same  way. 
Water  containing  material  from  the  feathers  of  the  common  barn- 
door fowl  produced,  mainly,  simple  crosses,  the  lines  usually  cross- 
ing in  the  middle,  but  even  in  this,  some  beautiful  six-rayed  forms 
were  seen.  The  feathers  of  the  domestic  turkey  yielded  more  ar- 
borescent forms,  as  those  seen  at  6,  which  are  larger  and  stronger 
than  those  afforded  by  the  feathers  of  the  dove,  shown  at  a. 
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The  majority  of  these  symmetrical  figures  do  not  possess  the 
sharp  outline  of  crystals,  whilst  others  can  doubtless  be  referred 
to  the  mineral  salts  held  in  solution  in  the  composition  of  the 
feather.  There  are  both  rounded  and  sharply  defined  figures, — 
a  fact  which  any  one  can  verify  by  the  microscope.  If  I  am  not 
mistaken,  the  crystalline  forms  are  derived  from  the  nucleated 
cells,  and  the  rounded  figures  from  the  granular  matter. 

Of  the  conditions  necessary  to  produce  these  forms  I  know  ab* 
solutely  nothing.  I  have  never  yet  succeeded  in  obtaining  them 
from  feathers  which  had  long  been  removed  from  the  living  bird. 
This,  however,  proves  nothing  as  I  have  frequently  failed  to  pro- 
cure any  from^  freshly  dropped  or  plucked  feathers,  which  yield 
them  most  readily.  Of  different  cuttings  fix)m  the  same  feather 
made  during  the  same  minute,  and  apparently  subjected  to  the 
same  treatment,  some  presented  figures  whilst  others  did  not. 
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Altiiougii  the  beautiful  bird  referred  to  in  the  works  cited* 
has  been  known  by  name  for  nearly  half  a  century,  no  complete 
biography  has  yet  appeared ;  and  doubtless  many  readers  of 
the  Naturalist  will  be  glad  to  have  such  information  as  we  can 
furnish  from  our  study  of  its  habits.  We  will  premise  that  it  is 
a  near  relative  of  the  Baltimore  oriole,  or  fire-bird,  or  hangnest, 
as  it  is  indifferently  called ;  a  bird  whose  striking  colors  and 
brilliant  vocal  powers,  together  with  its  abundance  in  our  streets 
and  orchards,  have  made  it  a  well-known  favorite.  Like  the  Bal- 
timore, it  is  chiefly  black  and  orange  in  color,  but  it  differs  in 
having  a  large  white  patch  on  the  wings,  and  the  sides  of  the 
head  and  neck  orange  instead  of  black.  The  female,  as  in  all  the 
orioles,  is  smaller  than  the  male  and  with  hardly  a  trace  of  his 

*Xflnthorthu8  BiiUockii  SWAINSOjr.  Phil.  Mag.  i,  1827,  p.  436.— Audubon,  Orn.  Biog.  v, 
1830,  p.  9,  pis.  388,  433.  and  Bvo^  ed.  W,  1842,  p.  43,  pi.  218.— Pacific  Railroad  Reports,  tL 
1857,  p.  87;  Ix,  1858,  p.  &49;  x,  1859,  p.  62;  xii,  1859,  p.  209,  and  Mex.  Bound.  Survey,  ii, 
pi.  2,  1859,  p.  20.— CouES,  Proc.  Acad.  Nat.  Sci.,  Philada.,  1866,  p.  ft5.— Cooper,  Cal. 
Birds,  i,  p.  ^n.—PaarocoHtu  auricolli*  of  Maximiuak. 
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brilliant  hues,  being  plain  olive-grey  aliove  and  whitisli  beneath 
with  pale  yellow  on  the  head,  breast  and  some  other  parts.  The 
young  male  at  first  resembles  the  female.  This  is  only  one  of 
countless  cases  in  which  the  sexes  bear  such  relations  in  color. 
The  mother-bird,  almost  defenceless  amidst  many  dangers,  and 
wholly  incapable  of  protecting  her  young,  is  shielded  by  her  hum- 
ble garb,  matching  the  foliage  in  which  she  lives,  that  she  may 
pass  to  and  from  her  nest  unobserved,  and  accomplish  her  impor- 
tant maternal  ofSces  in  safety.  We  may  judge  how  well  this  be- 
neficent design  is  accomplished,  by  a  glance  at  any  of  oiu'  largo 
collections        .  jp^jj^ 

where  this  8pe-|Jt 
cies  is  repre-.S 
seated  ;  fc 
dozen    or    more  \ 
of  the  richly  at- 
tired males  will  < 
be  found  for  one  , 
of  the  female. 

Of  the  many  , 
beautiful  i 
oles  that  inhabit  r 
Tropical  Ameri- 
ca, only  two— 
the    Baltimore  H 
and  the  orchard  I 
—  range    north-  buiiwa  •  onon;, 

ward  through  the  Eastern  United  States.  In  the  west,  several 
kinds  reach  our  southern  borders,  but  Bullock's  is  the  only  one  that 
proceeds  ftirther  north.  Its  distribution  in  the  west  corresponds, 
in  a  general  way,  with  that  of  the  Baltimore  in  the  east.  It  inhab- 
its all  the  wooded  portions  of  tlie  Rocky  Mountain  and  Pacific  re- 
gions of  the  United  States  ;  in  most  of  its  range  it  is  separated 
from  the  habitat  of  the  Baltimore  by  the  intervening  treeless  Cen- 
tral Plateau,  though  the  two  species  approach  closely,  if  indeed 
they  may  not  be  found  t(^ether,  along  the  Upper  Missouri.  We 
have  no  record  of  its  reaching  into  British  America,  but  should 
not  be  surprised  to  learn  that  it  extends  its  range  beyond  the  Uni- 
ted States  in  summer.  Being  strictly  a  migratory  species,  like 
all  of  its  family,  it  passes  south  in  the  fall,  to  winter  in   the 
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warmer  parts  of  America.  It  appears  in  Lower  California  in 
March,  but  does  not  complete  its  migration  into  the  United  States 
until  some  time  in  the  following  month,  when  the  forests  it  loves 
to  dwell  in  are  clothed  with  verdure.  In  the  pine  clad  mountains 
of  Arizona  and  New  Mexico,  we  never  saw  it  until  about  the  mid- 
dle of  April ;  then,  and  until  the  cool  weather  of  September,  we 
were  almost  daily  gratified  with  the  sight  of  the  gaily-hued  birds 
gleaming  through  the  sombre  foliage  like  tiny  meteors,  and  with 
the  sound  of  their  musical  voices  awakening  echoes  along  the 
deepening  aisles  of  the  woodland. 

In  the  countries  just  mentioned,  the  belts  of  thick  cotton-wood 
and  willows  that  generall}'  fringe  the  streams  are  favorite  resorts, 
perhaps  because  the  pliant  twigs  are  best  suited  to  their  wants  in 
constructing  their  nest.  All  the  orioles  are  wonderful  architects, 
weaving  pensile  nests  of  soft  pliable  fibrous  substances  with  a 
nicety  and  beauty  of  finish  that  human  art  would  vainly  attempt  to 
rival.  These  elegant  fabrics  are  hung  at  the  end  of  slender  twigs, 
out  of  reach  of  ordinary  enemies ;  and  though  they  may  sw^ing 
with  every  breath  of  wind,  this  is  but  cradle-rocking  for  the  cal- 
low young,  and  it  is  a  rude  blast  indeed  that  endangers  the  safety 
of  their  leafy  home. 

Little  time  passes  after  their  arrival  before  the  modestly-attired 
females,  rambling  silently  through  the  verdure,  are  singled  out 
and  attended  each  by  her  impetuous  consort,  who  sings  his  choic- 
est songs,  and  displays  the  prowess  she  admires  most.  His  song 
is  an  elegant  paraphrase  of  the  Baltimore's,  with  all  its  richness 
and  variety,  though  an  ear  well  skilled  in  distinguishing  bii-ds'  notes 
can  readily  detect  a  diflference.  Their  courtship  happily  settled, 
the  pair  may  be  seen  fluttering  through  the  thicket  they  have  cho- 
sen, in  eager  search  for  a  building-place  ;  and  when  a  suitable  one 
is  found,  no  time  is  lost  in  beginning  to  weave  their  future  home. 
It  is  a  great  mistake  to  suppose  that  birds  of  the  same  species  al- 
ways build  in  the  same  way.  Though  their  nests  have  a  general 
resemblance  in  style  of  architecture,  they  differ  greatly  according 
to  their  situation,  to  the  time  the  birds  have  before  the  nest  must 
be  used  for  the  reception  of  the  eggs,  and  often,  we  are  tempted 
to  think,  according  to  the  taste  and  skill  of  the  builders.  In  their 
work  of  this  sort,  birds  show  a  remarkable  power  of  selection,  as 
well  as  of  adapting  themselves  to  circumstances  ;  in  proof  of  which 
we  have  only  to  examine  the  three  beautiful  specimens  now  lying 
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before  us.  Each  is  differently  constructed;  and  while  all  three 
evince  wonderful  powers  of  weaving,  one  of  them  in  particular  is 
astonishingly  ingenious,  displaying  the  united  accomplishments  of 
weaving  and  basket  making.  Before  proceeding,  we  may  premise 
that  the  idea  of  the  nest  is  a  sort  of  bag  or  purse,  closely  woven 
of  slender  pliant  substances  like  strips  of  fibrous  bark,  grasses, 
hair,  twine,  etc.,  open  at  the  top,  and  hung  by  its  rim  in  the  fork 
of  a  twig  or  at  the  very  end  of  a  floating  spray. 

The  first  nest  was  built  in  a  pine  tree ;  and  if  the  reader  will 
call  to  mind  the  stiff  nature  of  the  terminal  branchlets,  each  bear- 
ing a  thick  bunch  of  long  straight  needle-like  leaves,  he  wUl  see 
that  the  birds  must  have  been  put  to  their  wits'  end,  though  very 
likely  he  will  not  be  able  to  guess  how  they  made  shift  with  such 
unpromising  materials.  They  made  up  their  minds  to  use  the 
leaves  themselves  in  the  nest,  and  with  this  idea  they  commenced 
by  bending  down  a  dozen  or  twenty  of  the  stiff  slender  filaments, 
and  tying  their  ends  together  at  the  bottom.  If  you  have  ever 
seen  a  basket  maker  at  work,  with  his  upright  pieces  already  in 
place,  but  not  yet  fixed  together  with  the  circular  ones,  you  will 
understand  exactly  what  the  birds  had  thus  accomplished.  They 
had  a  secure  framework  of  nearly  parallel  and  upright  leaves  nat- 
urally attached  to  the  bough  above,  and  tied  together  below  by 
the  bird's  art.  This  skeleton  of  the  nest  was  about  nine  inches 
long,  and  four  across  the  top,  running  to  a  point  below ;  and  the 
subsequent  weaving  of  the  nest  upon  this  basis  was  an  easy  mat- 
ter to  the  birds,  though,  if  one  were  to  examine  a  piece  of  the 
fabric  cut  away  from  the  nest,  he  could  hardly  believe  that  the  thin 
yet  tough  and  strong  felting  had  not  been  made  by  some  shoddj' 
contractor  for  the  supply  of  army  clothing.  Yet  it  was  all  de- 
signed in  a  bird's  little  brain,  and  executed  with  skilful  bill  and 
feet. 

Perhaps  the  young  birds  that  were  raised  in  the  second  nest  did 
not  appreciate  their  romantic  surroundings,  but  their  parents  were 
evidently  a  sentimental  pair.  If  they  did  not  do  their  courting 
"  under  the  mistletoe,"  at  any  rate  they  built  a  cozy  home  there, 
tinting  the  sober  reality  of  married  life  with  the  rosy  hue  of  their 
earlier  dreams.  The  nest  was  hung  in  a  bunch  of  the  ArcetUho- 
bium  oxycedri^  an  abundant  epiphytic  plant  that  on  the  western 
wilds  represents  the  mistletoe,  and  recalls  the  cherished  memories 
of  holiday  gatherings.     The  nest  was  a  cylindrical  purse  some 
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six  inches  deep  and  four  broad,  hanging  to  several  sprays  of  the 
mistletoe,  which  were  partly  interwoven  with  the  nest  to  form 
a  graceful  drapery.  The  felting  material  was  long,  soft,  vegeta- 
ble fibre  of  a  glistening  silvery  lustre,  in  artistic  contrast  with 
the  dark-hued  foliage.  A  few  hairs  were  sewn  through  and 
through,  for  greater  security,  and  the  pretty  fabric  was  lined  with 
a  matting  of  the  softest  possible  plant-down,  like  that  of  a  button- 
wood  or  an  Asclepias. 

The  general  shape  and  the  material  of  the  third  nest  were  mnch 
the  same  as  those  of  the  last ;  it  was,  however,  suspended  from 
the  forked  twig  of  an  oak,  and  draped  almost  to  concealment  with 
leaves.  But  it  had  a  remarkable  peculiarity,  being  arched  over 
and  roofed  in  at  the  top  with  a  dome  of  the  same  material  as  the 
rest,  and  had  a  little  round  hole  in  one  side  just  large  enough  to 
let  the  birds  pass  in.  Such  a  globular  nest  as  this  is  probably  ex- 
ceptional ;  but  now  it  will  not  do  to  say  that  orioles  always  build 
pensile  pouches  open  at  the  top. 

The  eggs  of  this  species  are  four  or  five  in  number,  ^and  rather 
elongated  in  form,  being  much  pointed  at  the  smaller  end.  They 
measure  on  an  average  just  an  inch  in  length,  by  about  two-thirds 
as  much  in  greatest  diameter,  which  is  much  nearer  the  larger  than 
the  smaller  end.  In  color  they  are  very  pale  bluish,  or  rather 
whitish  with  a  faint  dull  blue  shade,  and  are  everywhere  irregu- 
larly overrun  with  fine  sharp  hair  lines  of  blackish  brown,  or  black- 
ish with  a  slight  tinge  of  purplish.  These  curious  zigzig  markings 
are  characteristic  of  the  eggs  of  a  majority  of  the  birds  of  the 
family  (Icteridoi),  They  have  no  definite  style,  but  wander 
at  random  over  the  surface,  and  in  no  two  specimens  are  the}' 
alike.  Thus  in  one  specimen  the  lines,  fine  as  hairs,  are  wound 
round  and  round  the  butt,  with  such  regularity  that  they  hardly 
ever  interfere ;  in  others,  they  are  snarled  up  in  different  places ; 
and  sometimes,  particularly  at  a  sharp  turning-point,  the  lines 
spread  into  little  spots ;  and  there  are  often  a  few  such  isolated 
markings  in  various  places  over  the  egg.* 

We  need  say  nothing  of  the  general  habits  and  manners  of  Bul- 
lock's Oriole,  for  it  does  not  differ  from  the  well-known  Baltimore 
bird  in  these  respects. 


*  The  nests  and  eggs  aboye  described  were  collected  in  California  and  are  now  in 
the  Smithsonian  Institation,  where  we  have  been  generously  allowed  to  examine  them. 


THE  CHINESE   WHITE  WAX  INSECT. 

BY  PROFESSOR  B.   SILLIMAN. 

We  find  the  following  note  on  this  insect  (a  species  of  Coccus) 
in  an  interesting  volume  by  T.  T.  Cooper.*  Chemists  have  long 
known  the  so-called  "vegetable  wax,"  "Chinese  wax"  or  "pela," 
also  called  "vegetable  insect  wax,"  or  "vegetable  spermaceti," 
but  we  have  had  no  definite  knowledge  before  of  its  history  or 
mode  of  production. 

It  was  generally  stated  to  be  produced  on  certain  trees  by  the 
puncture  of  a  species  of  Coccus.  But  Mr.  Cooper  supplies  us 
with  the  first  definite  statement  we  have  seen  of  what  proves  to 
be  an  extensive,  and  to  us  novel,  industry.  Unfortunately,  he 
does  not  appear  to  have  secured  specimens  of  the  insects  produc- 
ing it,  nor  does  he  give  us  more  definite  information  of  the  plant 
on  which  they  feed  than  that  it  resembles  our  privet. 

It  may  be  interesting  to  non-chemical  readers  to  know  that  this 
insect  wax  is  a  definite  compound  somewhat  resembling  spermaceti 
in  appearance  but  uot  in  composition,  being  a  Cerotic  ether  known 
as  Cerotate  of  Ceryl  of  the  formula  C*  IV^  O^  It  is  crystalline, 
and  of  a  dazzling  whiteness  like  spermaceti,  but  more  brittle  and 
of  a  more  fibrous  texture.  It  does  not  completely  saponify  by 
boiling  in  potash  water,  but  is  completely  decomposed  when  melted 
with  potash,  yielding  cerotate  of  potassium  and  hydrate  of  ceryl. 
It  is  consumed  in  China  for  candles  and  also  as  a  medicine.  It 
melts  at  about  118°  F.  It  does  not  appear  clearly  from  the  state- 
ments of  Mr.  Cooper,  whether  this  wax  is  secreted  by  the  insect 
or  is  not  rather  an  exudation  from  the  stems  of  the  trees  punc- 
tured by  the  insect.  Mr.  Cooper  plainly  favors  the  former  suppo- 
sition ;  but  other  writers  of  more  pretensions  to  science  entertain 
the  opposite  view.  The  plant  on  which  the  Chinese  Coccus  lives 
is  stated  to  be  Ligustrum  hwidimn. 

There  are  several  sorts  of  vegetable  wax  well  known  to  chem- 
ists and  new  to  commerce,  and  we  find  it  stated  by  Rev.  Justin 
Doolittle  in  his  "Social  life  of  the  Chinese"  that  the  "vegetable 

*  Travels  of  a  Pioneer  of  Commerce  in  Pig  Tail  and  Petticoats,  on  an  overland  Jour- 
ney fVom  China  toward  India.    By  T.  T.  Cooper.    London.   Murray,  1871.  Svo^pp.  471. 
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tallow"  of  China  is  obtained  from  the  seeds  or  kernels  which 
grow  upon  the  so-called  "Tallow  Tree."  But  he  also  states  that 
this  tallow  is  hardened  by  a  very  hard  white  wax  brought  from  the 
western  or  northwestern  provinces  of  China,  which  is  the  very 
wax  described  by  Mr.  Cooper.  The  •"  tallow  *  is  not  a  wax  in 
chemical  constitution,  and  is  the  product  of  a  shrub  known  as 
StilUngia  sebifera.  Our  American  myrtle  w^ax  (bayberry  tallow) 
is  a  solid  fat  melting  at  about  118°  F.  and  contains  a  large  quan- 
tity of  palmitic  and  a  small  quantity  of  mj-ristic  acid  (Moore, 
Sill.  Jour:  [2]  xxxiii,113.) 

From  its  high  melting  point  and  general  physical  and  chemical 
properties  we  might  infer  that  the  white  wax  of  China  was  the 
product  of  the  Coccus,  rather  than  of  the  plant  on  which  it  feeds, 
seeing  the  properties  alluded  to  are  more  like  those  of  bees'  wax 
than  of  vegetable  wax,  known  to  be  such.  But  of  this  we  still 
lack  the  proof.  Probably  some  of  your  entomological  coitcs- 
pondents  may  know  the  wax  producing,  or  provoking.  Coccus.  * 

Our  quotation  from  Mr.  Cooper's  instructive  volume  is  as  fol- 
lows :  — 

"  On  the  third  day  we  entered  the  white  wax  country  so  named 
from  its  producing  the  famous  white  wax  of  Szchuan,  which  has 
beep  erroneousl}'^  called  vegetable  wax.  This  district  was  less  un- 
dulating than  that  of  the  tea  gardens,  and  presented  to  the  eye  a 
view  of  extensive  plains  surrounded  by  low  hills.  The  plains 
were  all  under  wax  and  rice  cultivation,  the  wax  trees  being 
planted  round  the  embankments  of  the  small  paddy  fields  which 
were  at  most  thirty  yards  square.  The  country  thus  presented 
to  the  passing  traveller  the  appearance  of  extensive  groves  of 
tree  stumps  each  as  thick  as  a  man's  thigh  and  all  uniformly  cut 
down  to  a  height  of  about  eight  feet,  without  a  single  branch. 
The  cultivation  of  wax  is  a  source  of  great  wealth  to  the  province 
of  Szchuan,  and  ranks  in  importance  second  only  to  that  of  silk. 
Its  production  is  not  attended  with  much  labor  or  risk  to  the  cul- 
tivator. The  eggs  of  the  insect  which  produces  the  w^ax  are  an- 
nually imported  from  the  districts  of  Hochin  or  HoKing  and  Why- 
li-tzou  in  Yunnan  (where  the  culture  of  the  eggs  forms  a  special  oc- 
cupation) by  merchants  who  deal  in  nothing  else  but  Pa-la-tan 
"  white  wax  eggs."    The  egg  clusters  which  were  described  to  me 

*  Westwood  (Modeni  Classification  of  Ineects  11.  p.  449)  writes  thus :  "  The  Coccub 
ceri/erua  Fabr.,  described  by  Anderson  in  his  letters  A*om  Madras  (1781)  and  by  Pear- 
son m  the  Phil.  Trans.  1794,  is  employed  in  the  production  of  a  white  wax,  the  body  of 
the  females  being  enveloped  in  a  thick  and  solid  coat  of  wax.''  It  is  now  known  that 
this  wax  as  well  as  that  of  the  honey  bee  is  secreted  by  numerous  minute  secretory 
sacs  or  follicles  lodged  Just  beneath  the  skin  of  the  abdomen.— Eds. 


INSTRUCTION   TC    SCIENCE   TEACHERS.  685 

t  as  about  the  size  of  a  pea  are  transported  carefully  packed  in  bas- 

I  kets  of  the   leaves   of  the  Pa-la-shu,  "  white  wax   tree,"  which 

.  resembles  a  privet-shrub,  and  arrive  in  Szchuan  in  March,  where 

they  are  purchased  at  about  twenty  taels  per  basket.     The  trees 
'  by  the  middle  of  March  have   thrown  out  a  number  of  long 

i  tender  shoots  and  leaves,  and  then  the  clusters  of  eggs  enclosed 

in  balls  of  the  young  leaves  are  suspended  to  the  shoots  by  strings. 
About  the  end  of  the  month  the  larvaj  make  their  appearance,  feed 
on  the  branches  and  leaves  and  soon  attain  the  size  of  a  small 
caterpillar  or  rather  a  wingless  house-fly  apparently  covered  with 
white  down,  with  a  delicate  plume-like  appendage,  curving  from 
the  tail  over  the  back.  So  numerous  are  they  that  as  seen  by  me 
J  in  Yunnan,  the  branches  of  the  trees  are  whitened  by  them,  and 

appear  as  if  covered  with  feathery  snow.     The  grub  proceeds  in 
July  to  take  the  chrysalis  form,  burning  itself  in  a  white  wax  se- 
cretion, just  as  a  silkworm  wraps  itself  in  its  coccoon  of  silk. 
I  All  the  branches  of  the  trees  are  thus  completely  coated  with  wax 

I  an  inch  thick,  and  in  the  beginning  of  August  are  lopped  off  close 

to  the  trunk  and  cut  into  small  lengths  which  are  tied  up  in  bun- 
I  dies  and  taken  to  the  boiling  houses,  where  they  are  transferred 

without  further  preparation  to  large  cauldrons  of  water,  and  boiled 
until  every  particle  of  the  waxy  substance  rises  to  I  he  surface  ;  the 
wax  is  skimmed  off  and  run  into  moulds  in  which  shape  it  is 
exported  to  all  parts  of  the  Empire. 

It  would  seem  that  the  wax  growers  find  that  it  does  not  pay 
them  to  reserve  any  of  the  insects  for  their  reproductive  state, 
and  hence  the  necessity  of  importing  the  eggs  from  Yunjian.  In 
the  district  of  Ho-chin  and  Why-li-tzou,  where  the  culture  of  the 
eggs  is  alone  attended  to,  both  frost  and  snow  is  experienced, 
so  that  it  would  not  be  difficult  to  rear  the  insect  in  Europe,  and 
considering  its  prolific  nature,  the  production  of  white  wax  might 
repay  the  trouble  of  acclimatizing  this  curious  insect." 


INSTRUCTION   TO   SCIENCE  TEACHERS   AT   SOUTH 

KENSINGTON. 

During  the  months  of  June  and  July,  a  number  of  science 
teachers  from  various  parts  of  England,  Scotland,  and  Ireland, 
were  assembled  in  London,  for  the  purpose  of  attending  special 
classes,  arranged  for  their  instruction  under  the  auspices  of  the 
Science  and  Art  Department.  We  propose  to  give  some  ac- 
count of  the  course  of  instruction  in  the  principles  of  Biology 
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which  was  directed  by  Prof.  Huxley,  to  whose  suggestion,  we  l)e- 
lieve,  liberally  accepted  by  Mr.  Forster,  and  acted  upon  by  the 
government,  this  imjjortant  scheme  for  raising  the  character  of 
science  teaching  in  the  various  schools  and  classes  at  present  in 
relation  with  South  Kensington  is  due.     It  ha<i  long  been  felt  by 
those  who  annually  examined  teachers  and  pupils  for  certificates 
in  various  branches  of  science,  under  the  Science  and  Art  Depart- 
ment, that  the  candidates  displayed  a  sad  want  of  practical  ac- 
quaintance with  the  subjects  in  which  they  presented  themselves 
for   examination :   many  showed   considerable  ability  and  great 
book  knowledge,  but  a  knowledge  of  the  things  themselves  with 
which  science  deals,  a  proof  of  personal  intercourse  with  Nature, 
which  after  all  is  the  only  foundation  of  scientific  knowledge,  and 
without  which  all  the  'ologies  are  so  much  book-wormery,  was  to 
a  very  great  extent  wanting.     Under  the  existing  state  of  things 
it  seemed  almost  impossible  to  get  out  of  this  vicious  condition, 
for  the  scholars  who  were  in  their  turn  destined  to  become  teachers 
were  for  the  most  part  taught  by  men  who  were  deficient  in  prac- 
tical knowledge ;   and  with  the  increasing   demand  for  science 
teaching  there  appeared  to  be  a  probability  of  the  evil  being  in- 
creased by  the  rapid  accession  of  the  book-taught  students  to  the 
position  of  instructors.     The  only  way  to  meet  this  diflSculty  was 
to  find  teachers  who  had  the  requisite  familiarity  with  the  "  solid 
ground  of  Nature,"  and  set  them  to  work  to  leaven  the  mass.     The 
readiest  means  of  doing  this  was  undoubtedly  that  adopted  bv 
the  authorities  —  namely,  to  summon  to  a  central  class,  the  ablest 
of  the   teachers  at  present  distributed  throughout  the  kingdom, 
and  to  impart  to  them  as  much  practical  acquaintance  and  per- 
sonal familiarity'  with  the  things  of  which  they  had  read  in  books, 
as  was  possible  in  a  given  time.     By  annual  repetition  of  this  plan 
there  can  be  little  doubt  that  the  body  of  science  teachers  through- 
out the  country  would  be  materially  aficeted.     Being  already  ac- 
quainted with  the  outlines  and  much  of  the  detail  of  their  sub- 
jects by  hearsay,  they  would  readily  understand  and  appreciate 
the  facts  and  methods  of  investigating  facts  placed  before  them* 
and  after  passing  through  such  a  course  of  instruction  would  be 
prepared  to  proceed  further  in  the  same  direction  by  their  own 
individual  efforts,  and  what  is  more  important,  to  teach,  not  at 
second-hand,  but  from  experience,  not  as  fluent  repeating  machines 
but  as  thoughtful  students  of  phenomena. 
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Thirty-nine  students  of  whom  one  was  a  lady,  attended  the 
course  of  instruction  in  the  principles  of  Biology,  their  expenses 
(involved  in  coming  to  London)  being  defrayed  by  the  Government. 
The  course  occupied  six  weeks :  the  students  attended  every  day, 
with  the  exception  of  Sundays,  from  ten  in  the  morning  until  half- 
past  four  in  the  afternoon  (Saturdays  until  two).  Each  morning 
at  ten  o'clock  a  lecture,  occupying  from  an  hour  to  an  hour  and  a 
half,  was  given  by  Prof.  Huxley,  and  the  remainder  of  the  day 
was  employed  in  dissection,  microscopic  work,  and  demonstrations, 
in  carrying  out  which  Prof.  Huxley  was  assisted  by  Prof.  Michael 
Foster,  Prof.  Rutherford,  and  Mr.  Ray  Lankester.  The  students 
were  placed  in  pairs  at  large  working  tables,  and  each  table  was 
provided  with  a  microscope  (with  inch  and  one-eighth  inch  ob- 
jectives, and  two  eye-pieces  furnished  with  micrometric  square-rul- 
ing), with  four  scalpels,  two  pairs  of  scissors,  two  pairs  of  forceps, 
pins,  thread,  dissecting  needles,  watch-glasses,  beakers,  pie-dishes, 
glass-tubing,  and  camel's-hair  brush. 

The  practical  instruction  proceeded  j!>an  pcLssu  with  the  lectures, 
the  students  at  once  taking  their  places  at  the  tables  after  the  lec- 
ture, and  setting  to  work  at  materials  provided  for  them  to  dissect 
or  examine  with  the  microscope  in  illustration  of,  or  rather  as 
the  Sequel  to,  the  lecture  which  they  had  just  heard.  Each  stu- 
dent was  required  to  send  in  Aill  reports  and  drawings  as  the  re- 
sult of  his  da3''s  work,  many  of  which  proved  very  excellent ;  an 
abstract  of  the  lecture  was  also  given  in  by  each  student  with  the 
report  of  his  practical  work,  and  the  lot  were  returned  at  the  end 
of  the  course  (after  due  examination  by  the  lecturers)  to  the  stu- 
dents for  their  future  reference. 

Two  prizes —  which  were  two  microscopes  similar  to  those  used 
by  the  members  of  the  class,  and  provided  like  them  with  inch 
and  one-eighth  inch  objectives — were  offered  to  the  students  who 
should  be  considered  to  have  done  best  during  the  coilrse,  especial 
weight  being  given  to  excellence  in  the  practical  work,  as  judged 
both  by  observation  of  the  student  when  at  work,  and  by  the  re- 
ports sent  in. 

The  names  of  the  students  were  placed  in  two  classes  of  merit 
at  the  termination  of  the  course,  arranged  in  alphabetical  order. 

Now  as  to  the  subjects  which  were  gone  over  in  the  time,  which 
though  limited  to  six  weeks,  yet  by  dint  of  hard  work,  was  made 
to  take  in  more  than  many  'a  six  months'  course.     The  yeast 
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plant  occupied  the  first  lecture  and  each  student  was  provided 
with  some  yeast,  which  was  carefully  examined  and  drawn  under 
the  microscope.     Each  student  sowed  some  in  Pasteur's  solution 
which  he  had  himself  prepared,  and  on  the  following  day  stu- 
died its  germination.      In   like  manner  the   Penicillium  mould 
was  studied,  sections  being  cut  through  the  crusts,  and  careful 
drawings  made  of  mycelium,  hyphfle,  conidia,  etc.    The  latter  were 
sown,  and  their  development  accurately  observed  and  drawn  by 
each  student.     A  solution  of  hay  was  given  to  each,  and  the  for- 
mation of  a  Bacterium  film  was  studied,  the  form  and  movements 
of  Bacteria  were  compared  with  the  Brownian  movements  of  gam- 
boge rubbed  up  in  water.     The  structure  of  the  higher  Fungi  was 
then  studied  in  specimens  of  a  common  toad-stool,  and  thus  a 
general  notion  of  the  morphology  and  life-history  of  the  Fungi  was 
obtained.    Protococcus  in  its  various  stages,  Palmella,  and  Volvox 
next  formed  the  subjects  of  lectures  and  practical  work,  and  from 
these  simpler  forms  the   students  passed  on  to  Spirogyra  and 
Chara.     In  Chara  the  advance  in  cellular  differentiation  was  noted 
by  each  student  on  specimens  supplied  to  him,  and  the  male  and 
female  reproductive  bodies  examined  in  detail,  and  the  Anthero- 
zooids  were  obtained  in  active  movement.     The  phenomenon  of 
cj'closis  was  also  very  carefully  gone  over,  each  student  compar- 
ing that  of  Chara  with  that  seen  in  Valisneria  and  in  the  hair  of  the 
nettle  and  of  Tradcscantia  ;  drawings  and  descriptions  being  made 
and  the  specimens  prepared  by  every  student  for  himself.     During 
this  time  a  certain  amount  of  familiarity  had  been  obtained  by 
all  with  the  use  of  the  microscope — not  half  a  dozen  of  the  class, 
be  it  remembered,  having  previously  ever  used  the  instrument  at 
all,  still  fewer  one  of  adequate  power — and  as  well  as  the  in- 
strument itself,  the  use  of  various  reagents  had  been  learnt,  such 
as  iodine-solution  for  demonstrating   starch,  and  for  delineating 
protoplasm,  acetic  acid,  magenta-solution,  etc.     From  Chara  the 
class  proceeded  to  the  study  of  the  Fern — the  sori  and  sporangia 
were  examined  in  the  first  place,  and  the  general  form  of  the  fern- 
frond  ;  then  each  student  was   provided  with   spores  which  had 
been  previously  allowed  to  germinate,  of  two  stages  of  develo])- 
ment,  the  one  set  with  the  quite  young  pro-embryo-like  prothal- 
Hum,  the  other  more  advanced   exhibiting  numerous  archegouia 
and  pistillidia,  the  structure  of  all  of  which  were  examined  and 
drawn ;  and  in  many  cases  active  antherozooids  were  obtained. 
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The  structure  of  the  fern  stem  followed,  exhibiting  typical  scal- 
ariform,  dotted  *and  spiral  ducts  and  other  forms  of  tissue  ;  also  the 
leaf  of  sphagnum  ;  the  methods  of  recognizing  starch  and  cellulose 
being  here  again  used.  From  the  fern  the  class  passed  on  to  the 
study  of  a  bean  plant  as  typical  of  a  phanerogam.  Its  general  mor- 
phology, the  microscopic  structure  of  its  tissues,  the  minute  etruc- 
ture  of  the  flower  and  the  histology  of  the  essential  reproductive 
organs  were  examined  during  three  consecutive  days,  and  finally 
the  development  of  the  seed  and  the  growth  of  the  young  bean 
plant  were  studied. 

In  this  work  each  student  used  a  razor  for  iQaking  sections  of 
the  parts  to  be  studied,  and  portions  of  turnip  were  made  use  of 
for  embedding  delicate  pieces  of  tissue,  such  as  leaves,  in  order 
to  facilitate  the  cutting  of  thin  sections.  A  few  typical  flowers 
(c.  gr..  Campanula,  Rosa,  Viola,  various  Orchids)  were  next  studied 
as  examples  of  the  kind  of  modification  of  parts  exhibited  by 
phanerogamous  plants  and  also  the  female  fiowers  of  a  small  Con- 
ifer. Before  proceeding  to  the  animal  kingdom,  a  lecture  was  de- 
voted to  a  retrospect  of  the  steps  through  which  the  class  had 
passed  from  the  simplS  to  the  more  complex  forms,  a  comparison 
of  the  various  methods  of  reproduction,  and  an  outline  of  the 
physiology  of  vegetable  life. 

Amoebae,  the  colorless  corpuscles  of  the  Triton's  blood,  and 
the  amoeboid  particles  of  Spongilla  were  the  first  examples  of  an- 
imal life  studied,  each  member  of  the  class  making  drawings  of 
the  various  forms  due  to  protoplasmic  movement  presented  by  an 
individual  example  of  each  of  these  cases  of  simple  organism 
whilst  in  the  field  of  his  microscope.  The  Gregarinae  of  the 
earth-worm  next  occupied  a  day,  and  every  student  was  able  to 
observe  and  draw  the  actively  moving  nucleated  Gregarina,  its 
simple  encysted  condition,  and  its  various  stages  of  breaking  up 
into  pseudonavicultB. 

The  structure  of  Infusoria  was  next  examined,  as  exemplified 
in  Vorticella  and  Vaginicola,  the  nucleus,  contractile  vacuole, 
mouth,  etc.,  being  fairly  observed  and  drawn  by  all  the  students. 
Specimens  of  Hydra  were  provided,  on  the  following  day,  and  the 
endoderm  and  ectoderm,  thread-cells  and  reproductive  organs 
studied.  To  this  followed  a  copious  supply  of  Cordylopluyra  la- 
custiris  (from  the  Victoria  Docks),  in  which  the  class  were  able  to 
study  a  t3T)ical  compound  Coelenterate,  and  to  recognize  not  only 
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the  male  and  female  gonophores,  but  the  larval  ^'planula-fonn" 
as  it  escaped  from  the  reproductive  capsules.  Plumatella  as  a 
typical  Bryozoon  succeeded  this,  and  then  two  days  were  given  to 
the  dissection  and  histology  of  Auodon,  of  which  each  student 
was  provided  with  two  or  three  specimens.  The  lobster  as  a 
typical  Arthropod  was  then  examined,  a  fresh  specimen  being 
supplied  to  each  table ;  the  heart  and  vessels  were  first  studied, 
then  the  alimentary  canal,  liver,  reproductive  organs  and  green 
glands.  A  large  piece  of  mill-board  covered  with  paper  was  used 
by  each  pair  of  students  for  placing  out  in  order,  numbering, 
naming  and  comparing  the  twenty  somites  and  their  appendages, 
an  instructive  preparation  being  thus  made.  The  corresponding 
parts  were  again  examined,  and  the  microscopic  structure  of  the 
muscular  tissue,  blood,  liver,  and  gills,  in  specimens  of  the  river 
cray-fish.  The  careful  dissection  of  the  frog  next  occupied  some 
days  and  to  this  succeeded  the  rabbit. 

Simultaneously  with  the  dissection  of  these  vertebrata,  the  study 
of  the  microscopic  structure  of  the  various  tissues  and  organs  was 
commenced,  so  that  whilst  one  student  was  using  the  microscope, 
his  companion  at  the  table  was  dissecting,  and  vice  versa.  The 
blood  of  the  frog  and  of  man,  the  movements  of  the  colorless  cor- 
puscles in  both  cases,  and  the  action  of  acids  on  them,  the  varieties 
of  epithelium,  the  various  forms  of  connective  tissue  and  its  cor- 
puscles, cartilage,  bone,  muscular  tissue  smooth  and  striped,  ner\'e 
fibres  and  cells,  the  termination  of  nerve  in  muscle,  and  the  struc- 
ture of  the  more  important  organs,  were  examined  by  the  class, 
not  in  already  prepared  and  mounted  ''  slides,"  but  in  specimens 
which  each  student  took  for  himself,  usuall}'  from  the  animal  un- 
der dissection,  and  treated  with  various  reagents,  the  methods  of 
cutting  thin  sections  and  embedding  tissues  in  wax  or  paraffin 
being  learnt  at  the  same  time. 

A  simple  injecting  apparatus  (formed  by  two  Wolffs  bottles  and 
a  large  vessel  of  water)  was  put  up,  and  the  method  of  injecting  a 
frog  shown  to  each  student.  The  best  part  of  a  day  was  spent  in 
a  thorough  dissection  of  a  sheep's  heart,  and  another  in  the  dissec- 
tion of  the  sheep's  larynx.  Vertical  antero-posterior  sections  of 
the  sheep's  head  were  supplied  to  the  various  tables,  and  in -these 
the  parts  of  the  brain  and  cranial  nerves  (alread}'  made  out  in 
the  rabbit),  the  tongue,  the  relations  of  the  ca^ities  of  the  mouth, 
nose,  and  ear,  the  ducts  of  the  salivary  glands,  and  the  muscles  of 
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the  eye  were  studied.  The  structure  of  the  eye  was  again  exam- 
ined by  each  student,  in  specimens  of  those  of  the  bullock,  supplied 
in  quantity,  and  the  internal  ear  and  auditory  ossicles  were  dem- 
onstrated in  rough  preparations  of  the  sheep  and  rabbit: 

But  little  time  could  be  afforded  to  physiology ;  and,  indeed,  it 
was  hardly  possible  that  each  member  of  the  class  should  perform 
many  physiological  experiments  for  himself.     The  movements  of 
the  heart  in  the  frog  after  excision,  and  the  localization  of  the 
nerve-centre,  was  made  out  by  each  student  for  himself;  also  the 
phenomena  of  reflex  action  in  the  frog,  after  the  destruction  of  the 
cranial  portion  of  the  cerebro-spinal  nervous  system.   •  Again,  each 
table  was  supplied  with  simple  galvanic  forceps,  and  the  irritation 
of  nerve  and  of  muscle  examined,  also  the  action  of  chemical  and 
mechanical  stimuli  on  the  nerve.     The  action  of  curare  poison  on 
the  frog  (Bernard's  experiment)  was  examined  by  every  student, 
and  the  condition  of  the  poisoned  and  the  unpoisoned  leg  com- 
pared.    Every  member  of  the  class  was  made  familiar  with  the 
simplest  way  of  demonstrating  the  circulation  in  the  frog's  foot, 
tongue,  and  mesenterj',  under  the  microscope,  and  repeatedly  exam- 
ined the  phenomenon  for  himself.     Rigor  mortis  and  the  artificial 
rigor  produced  by  warm  water  were  examined.     The  conversion  of 
starch  into  sugar  by  the  saliva,  and  the  methods  of  proving  the 
presence  of  starch  and   grape   sugar,  were   made  the  subject  of 
experiment  by  every  individual  of  the  class.     The  peristaltic  move- 
ments of  the  intestine  and  the  absorption  of  the  chyle  by  the  lac- 
teals   were   exhibited   and   closely   examined.      A  model  of  the 
circulation,  consisting  of  india-rubber  tubes  and  pump,  was  used 
for  demonstrating  the  nature  of  the  pulse,  the  pressure  (by  means 
of  manometers  placed  in  connection)  in  the   arteries  and  veins, 
and   the   effect  of  dilatation  and  contraction  of  the   capillaries 
and  of  rate  of  pulsation  on  this  pressure.    Finally,  the  thorax  was 
opened  in  a  narcotised  rabbit  and  the  heart  exposed,  and  each 
student  satisfactorily  witnessed  the  pulsations  of  that  organ  and 
the  inhibitory  effect  of  irritation  of  the  vagus  nerve ;  the  blood- 
pressure  was  exhibited  to  each  member  of  the  class  in  a  similarly 
narcotised  dog  by  means  of  the  hsBmod3'namometer,  a  tube  being 
placed  in  the  animal's  carotid  arter}^ ;  and  as  a  concluding  demon- 
stration the  important  fact  of  the  influence  of  nerves  upon  gland 
secretion  was  demonstrated  by  the  beautiful  experiment  of  Ber- 
nard,  the   chorda-tympana  being  irritated,  whilst  a  canula  was 
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placed  in  the  duct  of  the  submaxillary  gland.  Great  care  was 
taken  that  none  of  the  experiments  exhibited  to  or  performed  by 
the  members  of  the  class  should  be  open  to  the  charge  of  cruelty, 
the  animals  used  being  either  completely  narcotised,  or  (as  in  the 
case  of  the  frogs),  having  the  cerebral  portion  of  the  nervous  sys- 
tem destroyed  in  the  proper  manner. 

Throughout  the  course  the  morning's  lecture  was  made  prepara- 
tory to  or  an  .extension  of  what  was  afterwards  brought  under 
actual  observation.  The  concluding  lecture  was  devoted  to  a  retro- 
spect of  the  work  which  had  been  gone  through,  and  an  exposition 
of  the  idea  which  had  guided  the  scheme  of  study  pursued,  the  ob- 
ject having  been  not  to  make  botanists,  nor  zoologists,  nor  anat- 
omists of  the  members  of  the  class,  but  to  give  them  a  practical 
insight  into  the  structures  and  activities  of  living  things,  in  such 
a  way  as  to  enable  them  to  observe  for  themselves  the  relations 
and  connections  of  the  various  forms  of  life,  and  to  follow  from 
actual  examples  the  characteristics  and  increasing  complexity  of 
different  plans  of  structure. 

The  reports  of  work  and  lectures  daily  sent  in  by  the  members 
of  the  class  were  entirely  satisfactory,  and  the  spirit  and  enthu- 
siasm displayed  throughout  proved  how  gi-eatly  the  value  of  the 
course  was  appreciated.  When  it  is  remembered  that  with  scarcely 
an  exception,  these  teachers  had  hitherto  never  used  the  micro- 
scope, never  dissected  a  single  organ  or  organism  for  themselves, 
nor  seen  one  properly  dissected,  the  advantage  gained  by  the  ex- 
perience they  have  now  obtained,  even  if  only  a  portion  of  what 
was  condensed  into  six  weeks*  work  remains  with  them,  is  some- 
thing very  considerable,  for  it  is  something  of  a  new  kindj  a  form 
of  knowledge  which  they  entirely  failed  to  obtain  before. 

It  is  exceedingly  interesting  to  find  that  no  difficulty  was  expe- 
rienced in  going  over  all  these  matters  in  a  class  which  was  not 
confined  to  men  alone,  and  most  heartily  do  we  hope  to  see  in  the 
future  a  larger  proportion  of  women  engaged  in  this  and  other 
branches  of  scientific  study.  Those  who  imagine  that  women  have 
some  innate  incapacity,  and  assert  that  if  admitted  to  classes  now 
limited  to  men  they  woulcl  be  unable  to  profit  by  them,  or  would 
hinder  the  progress  of  the  class  by  the  greater  attention  they 
would  require  in  order  to  keep  them  to  the  level  of  male  students, 
may  take  this  fact  to  heart — one  of  the  microscopes  offered  as  a 
prize  for  the  best  work  done,  and  the  best  record  of  the  lectures 
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and  the  day's  work,  was  adjudged  simply  upon  the  merits  of  her 
reports  and  work-  to  the  one  lady  among  the  thirty-nine  st^jdents 
who  formed  the  class.  On  the  other  hand,  this  fact  will  probably 
stimulate  that  unavowed  feeling,  akin  to  the  trades-unions'  hostil- 
ity to  competition,  which  is  the  cause  of  the  arbitrary  exclusion 
of  half  of  the  community  from  our  greatest  educational  institu- 
tions. —  E.  R.  L.,  in  Nature, 


CONTRIBUTIONS  TO  THE  NATURAL  HISTORY  OF  THE 

VALLEY    OF    QUITO. —IL 

BY  PROF.  JAMES  ORTON. 


I  REPTILES. 

f  The  herpetology  of  mountain  regions  is  very  limited,  for  the 

number  of  species  diminishes  rapidly  as  we  ascend  in  altitude  or 

I  latitude.     The  reptilian  life  of  any  district,  however,  is  highly  in- 

r  teresting,  as  it  is  more  natural  and  well  defined  than  that  of  other 

r  vertebrates,  because  reptiles  have  a  limited  range  *  and  are  less 

r  likely  to  be  forced  out  of  their  original  habitats  or  introduced 

f  by  man.     It  has  been  supposed  that  in  order  of  altitudinal  range, 

,  lizards  go  highest,  snakes  next,  and  batrachians  and  chelonians 

[  last.     There  are  no  chelonians  in  the  valley  as  far  as  we  know  ; 

I  but  we  found  frogs  as  high  up  as  Antisana  Hacienda,  and  no  liz- 

.  ards  there.     Gibbon  found  no  snakes  at  La  Paz. 

,  The  only  reptiles  which  we  know  to  exist  in  the  valley  are  as 

follows :  Batrachians — Atelopus  longirostris  Cope  (a  new  species 

found  by  the  writer  at  Antisana  Hacienda,  thirteen  thousand  three 

I  hundred  feet  above  the  sea),  A.  Icevis  Giinth.,  Hylodes  conspiciU 

lotus  Giinth.,  Bufo  intermedins  Giinth. ;  Ophidians — Herpetodryas 

carinatus  Boie,  Streptophonis  Drozii  D.  B.     An  active  little  lizard 

(a  Pleurodont)  occurs  in  the  warm,  dry  parts  of  the  valley ;  but 

,  we  failed  to  secure  a  specimen. 

FISHES. 

Considering  the  size  of  the  Machangara  and  Pastassa  Rivers 

*  A  remarkable  exception  Is  presented  by  our  common  Snapping-Turtle,  ChelydraMer- 
pentina  Linn.,  which  we  found  at  GnayaqaU  on  the  Pacific  coaet,  8*  below  the  equator. 
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and  San  Pablo  Lake,  it  is  remarkable  that  only  one  species  of  this 
class  JJ so  far  as  we  can  ascertain)  occurs  in  the  Quito  waters.  This 
is  the  Cydopium  Humboldt  it  Sw.,  one  of  the  Siluridse.  It  abounds 
in  the  Machangara,  but  we  have  never  seen  a  specimen  over  four 
inches  long.  According  to  Dr.  Gill  it  is  generically  distinct  from 
the  Stygogenes  Uumholdtii  of  Giinther ;  but  we  cannot  distinguish 
it  from  the  PimeJodus  cyclopum  mentioned  b}^  Humboldt  *  as  in- 


♦  NOTE  ON  THE  FiMELODUS  CYCLoruM  OF  HuMBOLDT.    By  F.  W.  Putnam. 

Professor  James  Orton,in  1870,  presented  to  the  Acndemy  a  specimen  of  a  small  Sila- 
rld  which  he  obtained  at  Quito.  Ecuador,  and  which  he  supposed  was  the  same  as  the 
fish  mentioned  by  Humboldt  ftom  the  subterranean  waters  of  the  Andes.  On  compar- 
ing the  flsh  with  the  descriptions  of  the  species  of  Argea  and  Stygogenes^  given  by 
Cuvior  and  Valenciennes,  and  by  Giinther  in  his  CataloKue,  I  cannot  see  any  reason 
for  keeping  the  genera  apart,  as  the  Bpocimon  in  hand  unites  the  characters  of  the  two. 
Agreeing  in  every  detail  with  the  short  description  given  by  Giinther  of  Arget  hrnchy- 
cephalus,  with  the  additional  character  of  having  a  short  broad  spine  in  IVont  of  the 
adipose  dorsal,  it  has  the  serrations  on  the  outer  rays  of  the  several  fins  which  he  men- 
tions as  characteristic  of  S.  Humboldtii, 

Our  specimen  has  the  following  characters,  which,  it  will  be  noticed,  are  taken  almost 
word  for  word  fl'om  the  descriptions  given  by  Giinther  of  A.  brachycephalus  and  S. 
Humboldtii.  Head  one-flfth  of  the  total  length  of  the  fish.  Eyes  situated  on  top  and 
about  in  the  middle  of  the  length  of  the  head,  very  small,  black.  Nostrils  ai*e  much 
nearer  the  extremity  of  the  snout  than  to  the  eyen.  U|»per  jaw  slightly  pi'ojecting. 
Lips  thick,  under  lip,  or  labial  fold,  emarginate  behind.  Tectli  in  three  or  four 
rows,  more  or  less  notched;  those  on  under  jaw  a  little  the  broadest  and  with  slightly 
deeper  notches.  The  outer  rays,  or  spine.o.  of  flrnt  dorsal,  pectorals,  ventrals.  anal  and 
caudal  flus  slightly  prolonged  and  provided  throughout  their  length  with  small  opines 
projecting  backward.  Adipose  tin  moderately  Jong,  low,  and  reaching  to  base  of 
upper  caudal  ray,  a  short  broad  spine  at  its  IVoutbaAo  buried  in  the  skin.  This  spine 
is  hardly  equal  in  length  to  oneeiglitli  of  the  length  of  the  head.  L.ouge!<it  rays  of  pec- 
toral and  ventral  about  equal  in  length.  Pectoral  rays  reaching  a  little  beyond  the 
base  of  the  ventrals.  Ventral  ray  filament  readies  to  anus.  Ventrals  situated  about 
under  origin  of  dorsal.  Color  of  the  specimen  brownish  with  dark  motlings.  Lateral 
line  distinctly  marked  by  raised  pores,  and  extending  the  whole  length  of  the  body. 
Maxillary  barbies  about  one-half  the  length  of  the  head.  Anal  and  dorsal  fins  fold 
into  slight  grooves. 

Fin  formula  of 
l>.  A.  c. 


Academy  specimen, 
A.  bracliycey)  halus, 
S.  Humboldtii. 


1+7.1- 
1  +  6,0. 

G,  I. 


1+5. 
6. 
0. 


V. 

1  +  8. 
I--0. 

V. 

14-6. 
6. 

8. 

6. 

1  +  5  +  0+1=13. 

GUuther. 
13.  8.  6. 


This  slight  variation  in  the  fln  rays  would  give  the  following  for  the  three  specimens. 

1st  dorsal,  6  to  8.  2d  dorsal,  0  to  1.  Anal,  6.  Caudal,  13.  Pectoral,  8  to  10.  Ventral, 
6;  or  allowing  for  a  variatiou  of  two  rays  in  tlie  first  dorsal  and  pectoral  fins  (which 
might  very  easily  be  an  error  in  counting)  we  have  the  difference  in  the  fln  formula 
of  the  three  specimens  reduced  to  the  presence  or  absence  of  the  spine  of  the  adipose 
dorsal,  which  could  very  easily  be  overlooked  unless  special  search  was  made  for  it, 
as  in  the  specimen  under  examination,  in  which  it  was  found  covered  by  the  skin  of 
the  fin. 

Under  these  considerations  I  can  but  think  it  probable  that  Humboldt  overlooked  the 
spine  in  his  specimen,  and  also  that  it  is  possible  that  Giintlier  overlooked  it  in  his 
specimens  of  A.  brachy cephalus.  At  all  events  I  cannot  regard  its  presence  as  of  any 
generic  or  even  specific  value  on  the  present  data. 
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habiting  the  subterranean  waters  of  the  Andes  and  thrown  out  in 
the  eruptions  of  Imbabura  and  Caraguairazo.  There  are  several 
species  of  the  same  family  in  the  Esmeraldas,  as  P.  cinerascens, 
P.  elongatus  and  P.  modestus. 

MOLLUSCS. 

There  is  little  variety  of  mollusean  life  on  the  Andes.  The 
land-snails  predominate,  belonging  to  the  HelicidcB  and  Cyclosto- 
midcB.  The  presence  of  the  old  world  genus  Clausilia,  wanting 
in  North  America,  becomes  a  significant  fact,  as  Woodward  ob- 
serves, when  taken  in  connection  with  the  affinities  of  the  higher 
animals  of  South  America  and  Africa.  "These  imply  a  land-way 
across  the  Atlantic  at  some  very  remote  period." 

The  known  fresh-water  shells  in  the  valley  are  few  in  number, 
and  the  exact  localities  of  these  cannot  be  positively  given.  Cas- 
talla  Crossecnia  Hid.,  and  C.  Pazi  Hid.,  are  credited  to  Imbabura ; 
Hemisimis  Pazi  Tryon,  H,  simplex  Tryon,  H,  Osculaii  Villa, 
Amimllaria  modesta  V.  d.  Busch  and  A.  solida  V.  d.  Busch  to 
Quito  ;  and  A.  Quitensis  V.  d.  Busch  to  Ecuador.  But  Mr.  Tryon 
informs  me  that  the  localit}^  of  Hemisinus  is  not  certain  ;  and  as  I 
collected  none  myself,  I  am  doubtful  of  all  the  others  except 
Castalia.  Hemisinus  Binneyi  Tryon,  ma}'  be  added  to  this  pro- 
visional list. 

The  type  of  the  genus  Arges  {A.  sabtUoC.  and  V.),  from  the  position  of  the  eyes  and 
ventral  fins,  may  possibly  remain  as  the  type  of  a  genus  under  that  name,  distinct  fVoni 
(*ilnther's  genus  Stygogenes,  which  I  consider  as  covering  my  specimen  as  identical 
with  his  S.  Humboldtii  and  A.hrachycejih€Uu8^vf\i\Q\i  I  consider  the  same  as  Humboldt's 
I  Pimelodus  cycloptim.     As  Cuvicr  and  Valenciennes  had  this  last  as  a  species  of  their 

*  genus  Arges,  and  as  Gilnthcr  includes  it  (doubtfully)  as  a  distinct  species  in  his  genus 

^  Stygogencs,  and  as  Swaintion  also  named  it  Cyclopium  Humboldtii^  we  have  a  singular 

^  confusion  of  names,  which,  following  the  strict  law  of  priority  of  names  given,  should 

be  rendered  thus  :  — 

Cyclopium  (Sw.)  cyct>opl-m  (Humb.) 

Hijnonymt. 

1.  Pimelodus  cjfclopum  Humboldt,  1803. 

2.  Cyclopium  UuinboUUii  Swainson,  1838->9. 

3.  Artfcs  cyclopum  Cuv.  and  Val.,  1840. 

4.  Arges  brachycephalus  (iilnther,  IST)}). 

5.  Stygof/enes  //Mm6o/f//it  Ciilnther.  1884. 

6.  Stygogenes  cyclopum  Giinther,  1864. 

!  Of  these  six  names  given  as  synonyms,  Nos.  1. 2.  3  and  6  were  unquestionably  pro- 

I  ])o8cd  for  the  same  fish,  and  No.  5  was  separated  ft'om  them  wholly  because  Humboldt 

did  not  mention  the  spine  of  the  2d  doi*sal.  No.  4  was  considered  as  distinct,  and 
placed  In  a  separate  genus  on  account  of  the  spine  not  being  present.  The  specimen 
now  under  examination  has  a  spine,  and  with  it  all  the  characters  given  of  the  species, 
hence  I  unite  them  all  as  one  under  the  terribly  non-euphonic  designation  of  Cyclo- 
pium cyclopuMj  adding  one  more  name  to  the  list,  which  will  bo  adopted,  or  classed  as 
a  synonym,  according  to  individual  views,  but  which,  nevertheless,  is  the  name  that 
Hliould  be  used  to  designate  the  species  if  the  strict  law  of  priority  is  followed. 
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The  following  Notes  on  the  Terrestrial  MoUusca  of  the  Valley  of 
Quito,  with  a  Catalogue  of  the  species,  have  been  contributed  by 
the  eminent  conchologist,  Mr.  Thomas  Bland. 

Looking  at  the  subjoined  catalogue  *  of  the  Terrestrial  Mollusca 
attributed  to,  or  which  are  known  to  inhabit,  the  valley  of  Quito, 


*  The  following  catalogue  has  been  compiled  Ttom  the  various  works  to  which  I  have  had  «e- 
cess.  The  genera  and  species  are  arranged  in  the  order  given  by  PfellTer  in  his  Mouognplw, 
and  the  figures  refer  to  the  sections  into  which  he  divides  the  species.  The  subgeuerlc  names 
of  Bulimiu  in  small  capitals  and  of  others  In  italics  are  fh>m  the  last  edition  of  Albert  bj  t. 
Martens.  The  species,  the  names  of  which  are  in  italics  have  been  described  since  the  publi- 
catlou  of  the  latest  editions  of  Pfelffer^s  Monograph.**:  — 
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Helix  Qultensis  Pfr.  —  Quito.  {Hyafina.)  §  1 1. 
*'  Flora  Pfi".— Quito.  (Ammonoceros.)  p^. 
*'  ^quatorlana  Hkl.— Ecuador,  Paz.  §102. 
**     cymatodes  Ptr, — Quito,  Ptteiffer ;  N apo, 

Martinez.    (Isomerta.) 

"     nquatdrla  Pfir.  — -  Ecuador,  Fraser. 

^*     Juno  Pft*.  —  Quito,  V.  Martens  and  Or- 

[ton ;  Baeza,  Martinez,  {/tomeria.) 

**     Bourclerl    Pflr.  -—  Otovalo,    Bourcler; 

NanegaU  Martinez  and  Orton,  {home- 

4  Ha.) 
nito, 
[Paz:  Cuzco,  Hupe.    $  113. 
^'     Martinll  Bcrn.-^ulto,  Bernard!.   ( Ao- 

fmeria.)  §1W. 

''     bltuberculata  Pft-.      Qnllo,  Paz  and 

Martinez;     Tunguragua,    Bourcler. 

[Itomeria  ) 
'^     entodonta  Pfr.  —  Cnenca,  Fraser.  §131. 
**     atrata  PfV. — Quito,  v.  Martens  and  Or- 
ton;  Pnntophaya,   Bourcler;  3Iacas 
and  Napo,  Martinez;   Marniato,  N. 
rOranada.  Bland.  J 123. 
''     HartwegiPft-.— El  CatamaIJa  near  Ix>Ja, 

[Hartweg.    (Jtomeria). 
*'     Ortoni  Crosse.  —  Between   Quito  and 

[Napo?   Orton. 
Bui Imus  Phoebus  Pnr.~  Ecuador,  Pftelffer.  §3. 
'■'•       Popelairlanus  Nyst.  — Quito,  Isern; 
Bodegas,   Paz;     Napo,   Martinez, 
and  Orton.   (Bonus.)    §6. 
Irroratus  Bv.  —  Quito,  v.  Martens 
and  Orton ;  La  Mocha  and  Guaran- 
da,  Paz;  Macas  and  Nancgal,  Mar- 
tinez;    New    Granada,    PftslflTcr. 

C(I)RYPTD8.) 

Funcalrinoi   Hid.  —  Quito,  Hidalgo 
ana  Orton;  Cueuca,  Paz  and  Mar- 

[tinez. 
Corydon  Crosse.  —  Quito,  Paz. 
ArUtxus  Crosse.  —  Quito,  Paz  and 

[Orton. 
integer   Pft*.  — Quito,    Ida  Pfelffer. 

(Dryptus.)    §«. 
Fraseri  Pfir.— Cuenca,  Fraser ;  Chim- 

[bnrazo.  Paz. 
nbscissns  Pn-.— Quito,  Pfelffer.    §9. 
Bourcler!  Pft:.— Pichlncha,  Bourcler. 

(Thautnastus), 

coloratus  Nyst.— Near  Quito,  Lattre; 

Prov.  Cumana,  Columbia,  Nyst. 

[(DllYPTUS).    §  10. 

cardinalls,  Pfr. —  Quito,  Pfelflbr  and 

Paz;   Quito   and  Nancgal,  Orton; 

[Napo,  Martinez.  (Eurytub.) 

Memhflellnus  Cmsse.— Ecuador,  Paz 

and  Hidalgo;  Napo,  Martinez.   S18. 

lautus  G<>ula.— Near  Quito,  Coutno- 

[uy.    §87. 

Nystlanus  Pfr.  —  Quito,  Martinez; 

Machnche,  Paz;  Valley  of  Pomas- 

[qul,  Bourcler.    (1%aumattu*.) 

decoratus  Lea.  —  Near  Quito,  Paz; 

Chimborazo,  Pft>llfer;  Carthagcna, 

[Lea.   (Drymaeus.) 


M 
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Bulimus  fkllax  Pfr.  —  Tunguragua,  Bourcler; 
Quito,  Paz  and  Martinez.  (fAov- 

[tKtUtVS.) 

**       Hartwegl  Pfr.  —  El  CatamaUa  near 
Loja,  Hartweg;  Quito  and  Caenca, 
Paz  and  Orton.  (i^uiumastus.)  §39. 
Thompson!  I»fr.  —  Near  Quito,  Pfelf- 
fer and  Orton ;  Machache  and  Coen- 
[ca,  Paz.    (ORFHNUg.) 
*•       Taylorlanus  Rv.  — Qult4)  and  Chlm- 
borazOf  Bourcler;  Quito.  Paz  and 
[Orton.    (EURYTUS.)   §». 
^*      haplostylus  Pfr. — El  CatamaUa  near 

[T>oJa,  Hartweg.  §44. 
"  Cucncanus  Pfr.  —  Cuenca,  Fraser. 
''  Anthisanensis  Pfr.  — Antlsaua,  1400ri 
[ft.,  Bourcler.  (Scutatus)  §4& 
callglnosus,  Rv.  —  Tungaragua  and 
Clilmborazo,  Bourcler;  Chlnibo- 
[razo.Paz.  (Seutalw,)  §49. 
subfaselatus  pfr.  —  Antlsana,  Bonr- 

[cier. 

arobustus,  Rv.— Tacnnga  and  Amba- 

to,  Bourcler;  *I<.a  Mocha,  Paz;  Al- 

chipichl,  Martinez.   ( Thaumeutut.) 

Qultensis    Pfr.  —  Quito,    Delattre; 

Ibarra  and  Otovalo,  Martinez.  §51. 

irregularis  Pfr.— Near  Quito,  Lattre, 

Ibarra,  Otovalo  and  Plllaro,  Marti- 

[nez. 
Cotopaxlensis  Pfr.  —  Cotopaxl,  Pfetf- 
fbr;  Antisana  and  Plchinclia,  Msr* 
tinez;  La  Mocha  and  Chimborazo. 
Paz;  var.  B.  Cayembe.    Bourcler. 
UScutafus.)    §54. 
Loxensifl  Pfr.  —  Ef  CatamaUa  near 
LoJa,  Hartweg.  (Thaumattus.)  §S6. 
chama>Ieon   Pfr.  —  Qnllo,  Bourcler; 
La  Mocha,  Paz;  Cumbaya,  Baeza 
and  Nanegal,  Martinez;  Peru,  Al- 
[mngro.    {l^aumtutvs.) 
leqnatorius  Pfr.  —  Sincholagua  and 
Chimborazo,  Bourcler;  Quito,  Paz. 
Orton  and  Martinez;    La  Mocha, 
Paz.  SfvUUu*.)  §57. 
Catlowlsp  Pfr.  — Near  Quito,  Bour- 
cler;   AmbaUs    Paz.     (JievHtttu.) 
LImensis    Rv.  —  Near    Lima    and 

[Quito,  Pfeiilter. 
Orthirficus  Mars  Pfr —Ecuador,  Fraser.  §3. 
Achatlua  magniflca  Pfr.— Near  Quito,  Delat- 

^  [trc.  §1. 
Oleaclna  saocata  Pfr.— Ecuador,  Fraser.  §6. 
Clausula  Bourclerl  Pfr.— Tunguragua,  Bonr- 

Ccler.    {yenia)  ^. 
Cyclotus  Qultensis  Pfr.— Quito,  Paz  and  Or- 
ton; Napo,  Martinez;  New  Gra- 
[nada.  Bland.    §  1. 
Dunkert  Pfr.— Rlobamba,Pfellfer; 
New  Granada  and  Venezuela. 
Popayanns  Lea.— Clilml>orazo,  Lln- 
[den ;  New  Granada,  Bland, 
granulatus  Pfr  .—Quito,  Paz. 
A'srA«K  Hid. —  Quito,  Paz:  Agua- 

[rico,  Martinez. 


u 
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it  does  not  appear  that  any  considerable  number  of  the  species 
have  passed  beyond  its  limits.  The  most  interesting  question  re- 
specting their  distribution,  is  to  ascertain  if  any  occur  both  on 
the  Pacific  and  Atlantic  slopes  of  the  Equatorial  Andes,  and  so 
far  as  I  am  informed  there  are  scarcely  any.  While  several  of  the 
valley  species  are  found  also  to  the  south  in  Peru,  and  a  larger 
number  to  the  north  in  New  Granada,  others  are  common  to  the 
valley  and  the  eastern  slope  towards  the  headwaters  of  the  Ama- 
zon. 

The  species  mentioned  in  the  catalogue,  which  from  the  habitats 
given  appear  to  occur  on  the  Pacific  and  Atlantic  slopes,  arc  Bu- 
limulus  chamceleon  Pfr.  referred  to  Nanegal  on  the  former  and 
Baeza  on  the  latter,  Bulimits  irroratus  Rv.  from  Guaranda  and 
Macas,  and  B,  Popelairianus  Nyst.  from  Bodegas  and  Napo.  Fur- 
ther exploration  may  increase  the  species  known  thus  to  occur, 
but  the  difference  in  the  land-shell  faunas  on  the  Pacific  and  At- 
lantic slopes  on  the  west. coast  of  North  America,  warrants  the 
belief  that  such  species  are  few. 

The  absence  in  the  Quito  valley,  and  generally  on  the  west 
coast  of  South  America,  of  various  New  World  genera  is  worth}- 
of  remark,  but  they  belong  to  the  faunas  of  Brazil,  Mexico,  and 
the  West  Indies,  with  which  those  of  the  west  coast  have  a  scarcely 
appreciable  alliance. 

In  South  America  generally,  and  the  valley  of  Quito  is  no  ex- 
ception, the  genus  Bulimus  has  far  more  representatives  than 
Helix  (using  both  generic  terms  in  the  wide  sense  employed  by 
Pfeiffer  in  his  monographs),  but  the  reverse  is  the  case  in  North 
America.  In  the  Galapagos  Islands  there  are  a  number  of  pecu- 
culiar  Bulimi,  but  I  believe  no  Helices,  while  in  the  islands  off  the 
west  coast  of  southern  California  species  of  Helix  occur  but  none 
of  Bulimus.  On  the  Atlantic  side  of  the  Continents,  the  islands 
(Cuba,  Jamaica  etc,)  situate  on  the  northern  margin  of  the  Car- 
ibbean sea,  with  numerous  species  of  Helix,  have  very  few  of  Bu- 
limulus,  while  the  islands  on  the  eastern  side,  near  to  the  South 
American  coast  (St.  Lucia  and  St.  Vincent  to  Trinidad)  have  the 
only  representatives  of  Bulimus  in  the  West  Indies  and  a  larger 
proportionate  number  of  species  of  Bulimulus. 


Cyelottts  Piati  Crotie.— Ambato,  Paz. 
O'clophorus  Cumlngl  Sow.  — Qult^,  Paz.  $  15. 
^'*  luDQiatoroma  Pflr.  —  Quito,  Paz. 

Bidaigoi  CroMe.— Ecuador,  Paz. 


i« 


CyclophoruB  Croueanut  Hid.— EcuadorJPaz. 
Bourciera  bellcliucronnis  Vtt,  —  Quito,  Paz. ; 
nfaraqul  Valley,  Boarder. 
Bourciera  PraacrlPnr.  —  Cuenca,  Frascr. 
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The  form  of  Helix  prevailing  in,  and  which  may  be  said  to  be 
characteristic  of  the  Quito  Valley  is  Isomeria,  peculiar  to  the 
northern  portion  of  the  southern  continent.  Both  Bulimus  and 
Bulimulus  are  essentially  characteristic  of  South  America. 

The  genus  Orthalicus  is  also  South  American,  but  belongs  ra- 
ther to  the  eastern  than  to  the  western  side  of  the  continent. 
AcJiatina  magnifica^  as  PfeifTer  suggests,  is  probably  an  Orthalicus. 
Oleacina  is  most  numerously  represented  in  Mexico  and  Central 
America,  and  the  nearest  adjacent  islands  of  the  West  Indies. 
One  species  is  said  to  inhabit  Ecuador,  but  the  exact  locality  is 
not  given. 

Clausilia  is  a  European  genus,  but  has  representatives  in  Asia, 
and  a  few  species  of  the  sub-genus  Nenia  in  South  America, — one 
only  in  the  West  Indies,  C.  tridena  Chem.  of  Porto  Rico.  Species 
of  three  operculated  genera  occur  in  the  Quito  Valley, — Cyclo- 
tus,  Cyclophorus  and  Bourciera.  The  latter,  peculiar  to  Ecuador, 
is  placed  by  Pfeiffer,  in  the  sub-family  Realia  of  the  family  Cy- 
clostomacea,  but  it  would  seem  to  belong  to  Ilelicinacea,  with 
,  which,  as  pointed  out  by  Troschel,  its  dentition  agrees,  although 
in  form  of  shell  it  is  allied  to  Realia.  Cyclotus  has  several  species 
in  Mexico  and  Central  America,  more  in  South  America,  but  forty- 
two  species  in  the  West  Indies,  of  which  thirt^'^-four  belong  to  Ja- 
maica. It  may  be  mentioned  that  half  of  the  species  attributed 
to  the  valley  of  Quito,  occur  also  in  New  Granada. 

Cyclophorus  has  its  principal  development  in  Asia  and  adja- 
cent islands,  but  it  is  curious,  as  I  have  elsewhere  noticed,  that 
while  there  are  a  few  species  found  in  Mexico,  Central  and  South 
America,  seven  occur  in  the  West  Indies,  and  all  in  Guadeloupe, 
Dominica  and  Martinique. 


NOTES   ON  THE  GEODES   OF  ILLINOIS. 

BY  PROF.  GEORGE  H.  PERKINS. 


Not  least  interesting  among  the  many  localities  in  the  Missis- 
sippi valley  that  attract  the  geologist  and  mineralogist  is  the  Illi- 
nois Geode  region.     This  extends  for  twent3'-five  or  thirty  miles 
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along  the  Illinois  side  of  the  Mississippi,  reaching  from  a  short 
distance  above  Niota  on  the  northern  border  of  Hancock  County 
southward  beyond  Warsaw;  and  indeed  the  formation  in  which 
these  specimens  occur  reaches  as  far  south  as  the  mouth  of  the 
Illinois  River,  but  by  far  the  greater  part  that  have  been  collected 
were  obtained  between  Niota  and  Warsaw,  where  they  occur  in 
very  much  the  greatest  abundance.      Very  many  fine  specimens 
have  been  obtained  across  the  river  in  Iowa,  and  the  region  over 
which  they  are  distributed  is  probably  larger  in  this  state  than  in 
Illinois.     So  far  as  my  own  observation  goes,  the  geodes  do  not 
occur  in  Illinois  at  any  great  distance  from  the  river,  nearly  all  the 
best  localities  being  within  three  or  four  miles  from  the  banks  ;  but 
I  do  not  speak  with  entire  confidence  in  regard  to  this  as  nearly  all 
my  personal  investigation  has  been  confined  to  localities  near  the 
river  and  on  the  Illinois  side.     For  this  reason  what  may  be  said 
at  this  time  will  refer  mainly  to  the  region  between  Niota  and 
Warsaw.     The  geodes  from  this  region  are,  many  of  them,  very 
beautiful,  being  often  lined  with  most  brilliant  crystals  of  quartz, 
appearing  like  miniature  caves  lined  with  diamonds,  or,  less  bril- 
liant but  more  exquisite,  some  are  lined  with  a  frost-work  of  small 
white  crystals  of  the  same  substance,  or  with  satin  crystals  of  cal- 
cite  and  pearl  spar.     They  are  imbedded  in  a  soft,  brittle,  argilla- 
ceous shale,  which  is  sometimes  a  little  calcareous,  and  in  a  very 
few  instances    passes    into   limestone,    although  the  outer  coat- 
ing of  the  geode  is  always  aluminous.     This  mass  of  shaly  rock 
forms  what  is  called  the  '*  Geode  bed,"  a  member  of  the  Keokuk 
group  of  the  Subcarboniferous  age.      The  thickness  of  this  bed 
varies  in  different  places,  but  is  nowhere  very  great.     At  Warsaw 
it  is  well  exposed  in  a  railroad  cut,  and  here,  according  to  Mr. 
Worthen,  the  thickness  is  forty  feet.     (III.  Geol.  Rep.,  Vol.  1.  p. 
335.)     No  trace  of  fossils  has  been  discovered  in  the  shale,  but  in 
some  places  thin  layers  of  limestone  are  intermingled  with  it,  and 
these  afford  the  characteristic  fossils  of  the  Keokuk  limestone. 
Whatever  the  inner  coating  of  these  geodes  may  be,  the  shell,  or 
crust,  is  always  siliceous.     The  outer  surface,  however,  is  usually 
coated  with  the  same  clay-like  material  as  that  which  composes 
the  shale  in  which  they  occur.     Very  often  there  is  an  outer  layer 
of  siliceous  clay  which  forms  a  part  of  the  crust  and  sends  out 
numerous  sharp,  irregular  projections  into  the  next  layer  which  is, 
probably  always,  chalcedony.   It  should  be  remembered  that  these. 
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and  other  not  yet  mentioned  "layers"  of  the  crust  are  so  called 
more  for  convenience,  than  because  they  exist  sharply  defined  in 
every  specimen,  for  such  is  not  the  case ;  in  most  they  shade  into 
each  other  by  almost  imperceptible  degrees.  The  outer  surface 
is  generally  light  colored — either  yellow,  or  drab,  or  yellowish 
brown;  but  when  there  is  much  oxide  of  iron  present  the  color 
deepens  to  chestnut  brown.  The  general  form  of  the  geodes  is 
more  or  less  spherical  and  in  a  majority  of  the  specimens  it  is 
quite  regularly  so,  but  the  character  of  the  interior  seems  to  have 
some  influence  in  shaping  the  whole  mass.  In  my  own  collecting, 
at  least,  it  has  uniformly  been  true  that  those  geodes  that  con- 
tained only  quartz  were  most  regular  in  form  and  those  lined 
with  crystallized  quartz  are  rather  more  regular  than  those  lined 
with  chalcedony.  Those  specimens  that  contain  oxide  of  iron 
are  often  quite  flat,  as  are  those  with  calcite,  though  these  latter 
are  usually  flattened  more  on  one  side  than  on  the  other  and  in 
various  ways  made  irregular. 

Although  sometimes  packed  almost  as  thickly  as  possible  in  the 
shale,  the  geodes  are  for  the  most  part  entirely  distinct  from  each 
other;  but  sometimes  two  or  more  are  found  adhering  to  each 
other,  either  two  of  nearl}'  equal  size  forming  a  dumb-bell  shaped 
mass,  or,  more  commonly,  a  large  one  is  surrounded  by  several 
much  smaller.  These  are  not  often  so  firmly  attached  that  a 
sharp  blow  will  not  separate  them  entire.  When  broken  these 
smaller  geodes  are  usually  solid.  Sometimes  small,  pocket-like 
geodes  are  found  in  the  cnist  of  large  and  heavy  ones,  and  some- 
times these  extend  so  far  over  the  surface  that  the  geode  becomes 
like  a  ball  coated  outside  and  in  with  crystals,  with  occasionally' 
a  thin  clayey  crust  over  a  part  of  the  outside. 

The  geodes  are  not  exactly  alike  in  different  portions  of  the 
region.  In  some  places  nearly  all  are  small,  while  large  ones  are 
not  infrequent  in  others,  in  one  place  most  are  regular  spheres,  in 
another  most  are  quite  irregular,  in  some  parts  of  the  bed  they 
lie  so  thickly  as  to  crowd  each  other,  in  other  parts  they  are  far 
apart.  Not  only  do  these  and  similar  differences  occur  in  places 
at  some  distance  from  each  other,  but  in  the  same  place  upper, 
lower  or  middle  portions  of  the  bed  may  difller  widely  in  the 
number,  form,  size  and  contents  of  the  geodes.  Everywhere 
many  of  the  geodes  are  solid,  and  the  first  thing  for  a  collector  to 
learn  is  to  judge  by  the  weight  of  any  given  specimen  whether  it 
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is  solid  or  hollow,  and  also  how  hard  a  blow  is  needed  to  break  it 
open,  if  he  finds  it-  light  enough  to  be  hollow ;  for  a  heavy  blow, 
such  as  is  necessary  to  crack  a  thick  crust,  would  dash  a  thinner 
one  into  small  fragments.  Those  large  geodes  that  contain 
much  calc  spar  are  usually  solid,  while  those  that  are  smaller  and 
lined  with  small  crystals  of  this  material  are  frequently  quite  hol- 
low. The  quite  large  specimens  are  more  apt  to  have  thick  walls, 
or  to  be  entirely  solid,  than  those  of  less  size  whatever  the  filling. 
The  cavity  of  a  geode  does  not  often  correspond  with  the  exterior, 
as  the  walls  are  constantly  varying  their  thickness.  Many  are 
lined  with  a  single,  plain  layer  of  crystals,  others  have  this  crys- 
talline surface  raised  in  rounded  prominences,  some  of  them  long 
and  cylindrical,  others  low  and  mound-like.  In  some,  besides  the 
lining  there  is  a  partition,  extending  across  the  cavity,  lined  with 
crystals  on  both  sides.  Rarely,  the  collector  may  find  a  thin  ci-ust 
lined  with  small  bright  crystals,  within  which  is  a  hollow  ball,  but 
little  larger  than  the  cavity  and  attached  at  one  or  two  points  to 
the  side,  covered  with  somewhat  smaller  crystals.  So,  in  innu- 
merable ways  do  we  find  these  singular  objects  varied  and,  as  the 
outside  gives  little  or  no  indication  of  the  inside,  the  charm  of 
uncertaint}'^  is  added  to  the  excitement  and  pleasure  of  the  collec- 
tor. So  far  as  my  own  experience  goes  those  specimens  that  are 
from  one  to  three  inches  in  diameter  are  least  likely  to  be  solid, 
though  very  fine  ones  may  be  obtained  six  or  even  ten  inches  in 
diameter  without  great  difficulty.  The  range  in  size  is  quite  large, 
as  very  pretty  specimens  not  over  half  an  inch  in  diameter  may 
be  found,  while  the  largest  I  have  seen  were  fully  eighteen  inches 
across  the  broken  halves.  But  these  larger  geodes,  aside  from 
being  very  scarce,  are  not  very  desirable  acquisitions  as  they  are 
very  heavy,  weighing  fifty  pounds  or  more  in  the  best  examples. 
The  geodes  are  most  abundant,  and  hence  most  easily  collected, 
in  the  beds  and  along  the  sides  of  those  streams  which  intersect 
the  geode  bed,  as  nearly  all  those  around  Hamilton  and  Warsaw 
do.  The  geodes  are  dislodged  from  their  resting  place  by  high 
water,  frost,  etc.,  and  are  carried  down  by  the  streams,  so  that 
near  the  mouth,  or  in  a  basin,  the  ground  is  often  paved  with 
them,  but  good  specimens  are  not  rare  along  the  sides  of  the 
streets,  in  cuts,  or  wherever  the  earth  has  been  washed  or  dug  in 
the  neighborhood  of  the  bed  in  which  they  lie.  Few  things  are 
more  unpromising  or  unattractive  than  a  geode  when  first  taken 
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from  its  cavitj''  in  the  rock,  and  unless  its  regular  form  caught  the 
eye,  it  would  be  passed  without  a  second  glance  as  wholly  unde- 
serving of  notice.  A  mere  ball  of  clay  would  possess  fully  as 
much  elegance.  But  pick  up  that  dull,  dirty-looking  ball,  and,  if 
it  be  a  good  specimen,  its  extreme  lightness  attracts  attention  and 
excites  curiosity,,  and  now  the  impulse  is  to  see  what  there  is  in- 
side. A  few  strokes  of  the  hammer  and  it  breaks  in  halves,  and 
as  it  falls  apart  lo !  what  wonders  are  presented  to  us !  Who 
would  have  imagined  that  so  uncouth  and  rough  an  exterior  con- 
cealed such  a  splendid  interior, — a  crystal  grotto,  which  flashes 
and  sparkles  when  the  sunliglit  strikes  it  as  if  made  of  gems  of 
the  first  water.  The  geodes  contain  quite  a  number  of  different 
minerals  which  are  very  variously  arranged  in  different  specimens. 
Some  of  these  minerals  have  been  already'  alluded  to,  but  they 
deserve  a  somewhat  fuller  treatment.  As  all  the  geodes  are  sili- 
ceous on  the  outside,  so  by  far  the  most  common  variety  is  that 
composed  wholly,  or  nearly  so,  of  quartz.  The  structure  of  these 
is  almost  invariably  as  follows  ;  first,  the  outer,  earthy  coating ; 
second,  a  thin  layer  of  white  or  whitish  chalcedony ;  third,  a  layer 
of  clear  quartz  more  or  less  granulated ;  and  fourth,  a  layer  of 
crystalline  quartz,  with  'simple,  pyramidal  terminations  lining 
the  inside.  The  granular  laj^er  does  not  always  extend  around  the 
entire  sphere,  but  often  the  crystalline  quartz  rests  directly  on  the 
chalcedony,  and  in  some  there  is  scarcely  any  or  no  granulated 
appearance,  but  it  is  present  in  most  that  have  come  under  my 
notice.  The  crystals  of  the  inner  layer  are  usually  clear  and  col- 
orless, but  many  times  they  will  be  tinged  a  more  or  less  deep 
yellow  by  oxide  of  iron,  and  a  few  crystals  have  been  found  l3^ing 
detached  in  the  cavity  of  the  geode,  so  bright  a  yellow  as  to 
cause  them  to  resemble  the  topaz  very  closely,  and  some  have 
been  cut  and  sold  as  topazes.  Not  infrequently  the  crystals  have 
a  slight  bluish  tinge  which,  instead  of  the  brilliant  w^hite  lustre, 
gives  them  a  soft  and  liquid  hue,  as  if  just  ready  to  melt  into 
purest  water.  Crystals  of  smoky  quartz  are  occasionally  found, 
and  I  once  had  the  good  fortune  to  break  a  rather  clumsy  speci- 
men about  three  inches  by  four  inches  in  size,  the  inner  coating  of 
which  was  rose  quartz.  Instead  of  a  simple  layer  of  crystals, 
either  plain  or  variously  convoluted,  specimens  are  not  uncommon 
in  which  the  crystals,  many  of  them  doubly  terminated,  are  piled 
upon  each  other  in  all  directions,  and  sometimes  these  clusters  are 
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loose  m  the  cavity,  or  the  latter  may  be  filled  with  single  cr3''stals, 
often  so  small  as  to  appear  like  fine  sand.  The  crystals  are  not 
alwa^'s  clear,  but  may  be  covered  with  a  layer  of  chaleedonj- 
sometimes  so  thin  as  not  to  modify  the  form  of  the  terminations, 
sometimes  thick  enough  to  make  a  papillose  surface.  This  coating 
may  be  either  light  blue,  flesh  color,  yellowish  white,  or  a  bluish 
opal- white,  all  of  them  appearing  semi-transparent  or  of  an  opaque, 
chalk  white.  Many  of  this  last  color  have  the  crystalline  termin- 
ations so  modified  as  to  appear  cubical.  In  a  few  very  beautiful 
specimens  that  I  have  seen,  a  clear  white  chalcedonic  surface  was 
sprinkled  all  over  with  small,  perfectly  colorless  crystals,  looking 
like  fine  dew  drops  on  a  white  flower.  This  coating  becomes 
thicker  and  thicker,  until  all  trace  of  the  crystals  is  lost,  and  then 
we  have  a  la3'er  of  chalcedony  with  a  perfectly  smooth  botryoidal 
or  mamillary  surface,  outside  of  which  is  a  la3'er  of  crystalline 
quartz,  then,  usually,  a  granulated  layer  and  then  the  outer  chal- 
cedony layer.  The  inner  la^'er  is  sometimes  very  thick,  being 
twice  the  thickness  of  all  the  rest. 

The  color  of  the  chalcedon}'^  is  most  often  a  reddish  purple,  but 
not  very  seldom  we  find  a  greenish  yellow  or  bluish  white  and 
rarely  a  chalk  white.  In  rare  cases  there  are  two  layers  of  differ- 
ent color,  such  as  pure  white  over  dark  brownish  purple.  In  a 
few  cases  the  surface  of  the  chalcedony  is  sprinkled  with  ciystals 
of  pyrites  or  other  substances,  but  yet  the  geodes  afford  a  marked 
contrast  in  this  respect  to  those  lined  with  crystalline  quartz,  for 
while  the  former  are  remarkably  free  from  what  might  be  termed 
foreign  substances  and  never,  so  far  as  I  have  seen,  is  any  consid- 
erable part  of  the  cavity  filled  with  them,  in  the  latter  variety 
we  find,  resting  upon  the  quartz,  all  the  different  minerals  found 
in  the  geodes,  and  often  two  or  three  together  nearly  filling  the 
cavity.  Besides  the  isolated  crystals  of  calcite  and  dolomite 
found  resting  on  the  quartz  crystals,  we  have  some  in  which  the 
lining  is  made  iqi  entirely  of  one  or  the  other  of  these  substances. 
Like  all  the  rest  these  are  silicebus  on  the  outside.  In  the  calcite 
geodes  the  cr\'stals  are  usually  small  and  of  rhombohedral  form, 
which  is  often  obscured  by  their  crowding  together  or  piling  upon 
each  other.  In  color  they  differ,  some  being  colorless  and  traUvS- 
parent,  many  white,  or  yellowish,  or  flesh  color,  and  some  few 
dark*  purple  or  chestnut  brown,  and  in  one  case  a  layer  of  dark 
brown  cr}' stals  was  ornamented  with  here  and  there  a  cluster  of 
pure  white  ones.     Two  or  more  forms  of  crystallization  may  occur 
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one  upon  the  other  in  the  same  specimen,  as,  for  example,  a  seal- 
enohedral  crystal  resting  upon  differently  modified  rhombobe- 
drons.  Sometimes  the  cavity  of  the  geode  is  filled  with  a  mass 
of  white  or,  rarely,  flesh  colored  calcite.  Isolated  crystals,  or 
groups  of  crystals  of  pearl  spar  or  dolomite,  are  of  quite  common 
occurrence  both  in  the  quartz  and  calcite  geodes,  but  a  complete 
layer  of  this  mineral  is  less  common.  The  crystals  are  generally 
quite  large  as  compared  with  the  size  of  the  geode. 

According  to  Prof.  Brush  (111.  Geol.  Rep.,  Vol.  l,p.  91),  this 
dolomite  contains  "  a  large  per  cent,  of  carbonate  of  iron  with  the 
carbonates  of  lime  and  magnesia."  Although  the  usual  cxAot  of 
the  dolomite  is  either  a  light  yellowish  brown  or  silvery  gray  of 
different  shades,  it  is  often  stained  a  rusty  brown  by  oxide  of  iron. 

The  collector  will  once  in  a  while  meet  with  a  geode,  probably 
of  quite  small  size,  filled  with  a  fine  white  powder.  Prof.  Brush 
states  this  to  be  a  "  hydrous  silicate  of  alumina."  The  only  metals 
thus  far  found  in  the  geodes  are  iron  and  zinc.  The  iron  occurs 
in  the  form  of  oxide,  in  small  crystals  and  in  powder ;  one  geode 
about  one  and  a  half  inches  in  diameter  lined  with  small  quartz 
crystals  was  filled  with  the  powdered  oxide.  Besides  this,  long, 
slender,  hair-like  crystals  of  pyrites  occur  as  well  as  those  of 
cubical  form.  These  are  scattered  over  chalcedony,  quartz  crys- 
tals and  calcite,  and  are  also  imbedded  in  the  calcite.  Zinc 
blende  is  quite  common  occurring  either  in  crystals,  some  of  them 
quite  highly  polished,  or  in  a  mass  in  the  centre  of  solid  geodes 
when  it  is  associated  with  calcite. 

In  the  northern  part  of  Hancock  county  a  few  geodes,  all  that 
I  have  seen  being  lined  with  quartz  crystals,  contain  asphaltum. 
Prof.  Bnish  describes  one  of  these  as  '^  apparently  more  than  half 
filled  with  asphaltum,  breaking  with  a  clear  conchoidal  fracture, 
having  a  high  lustre  and  jet  black  color  and  containing  imbedde<l 
in  it  detached  crystals  of  quartz"  (111.  Geol.  Rep.,  Vol.  1,  p.  92). 
This  was  four  by  three  inches  in  size.  Instead  of  asphaltum 
some  are  filled  with  petroleum.  Besides  those  minerals  enu- 
merated, Prof.  Brush  reports  finding  in  a  veiy  few  cases  minute 
crystals  of  gypsum  and  in  one  of  arragonite.  Water  is  found  in 
some  of  the  geodes  which  is  bitterish  to  the  taste,  and  contains, 
according  to  Prof.  Brush,  a  small  per  cent,  of  the  sulphates  of 
lime  and  magnesia  and  a  slight  trace  of  silica.  As  the  crust  of 
the  geodes  is  wholly  impervious  to  water,  this  must  have  been  in, 
closed  when  the  crust  was  formed.     As  Mr.  Worthen   remarks 
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it  is  worthy  of  notice  that,  while  the  geodes  are  always  surrounded 
by  material  rich  in  alumina,  no  cr^'stallized  forms  of  this  mineral 
have  yet  been  discovered  in  them.  Geodes  of  fine  quality  oc- 
cur in  Missouri,  and  Prof.  White  reports'  calcareous  geodes,  some 
of  them  entirely  free  from  silica,  in  a  soft  magnesian  lime-stone, 
in  North  Eastern  Iowa. 

Any  one  who  for  the  first  time  sees  a  fine  geodc  and  notes  its 
regular  form,  its  uncouth  exterior  and  brilliant  interior  is  sure  to 
ask  "  How  was  it  made?"  The  more  specimens  he  sees  the  more 
is  his  curiosity  excited,  and  If  he  visits  the  locality  and  sees  them 
fn  situ  his  wonder  and  interest  increase  to  the  highest  pitch. 
There  are  very  many  difficulties  to  be  overcome  in  trying  to  ac- 
count for  the  presence  of  the  geodes  and  their  formation,  and  it 
may  be  only  presumption  to  attempt  that  which  so  many  skilful 
mineralogists  have  passed  in  silence.  However,  a  careful  study  of 
the  geodes,  both  in  cabinets  and  in  their  native  bed,  has  convinced 
me  that  they  must  have  been  formed  in  some  such  manner  as  that 
here  presented.  What  now  constitutes  the  geode  bed,  was  at 
one  time  a  mass  of  plastic  clay  filled  with  siliceous  and  calcareous 
fluids.  That  it  was  plastic  is  shown  by  facts  obvious  to  any 
one  who  has  ever  visited  the  locality.  If  now  this  mass  were 
acted  upon  by  steam  or  some  other  vapor,  or  gas,  as  dough  is 
acted  upon  by  carbonic  acid,  it  would  like  the  dough  be  filled 
with  cavities  of  all  sizes  of  a  more  or  less  spherical  form,  and 
irregularly  distributed  through  the  mass.  Into  these  cavities  the 
solutions  of  silica  ete.  would  filter  and  in  some  cases  crystallize, 
in  others  simply  deposit  the  solids  held  in  solution,  according  to 
circumstances.  The  form,  arrangement,  etc.,  of  the  various  sub- 
stances would  be  determined,  I  suppose,  by  their  densities  and  the 
laws  of  crystallization.  After  all  the  materials  had  hardened,  the 
soft  brittle  clay  would  easily  separate  from  the  harder  filling  of  the 
cavities  and  this  would  then  fall  out  shaped  by  the  mould  in  which 
formed. 
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eral  interest.  Professor  Wyman,  the  curator,  gives  some  exceed- 
ingl}'  valuable  "Observations  on  Crania  and  the  parts  of  the 
Skeleton,"  with  comparative  measurements  of  the  fifty-six  skulls 
from  Peru,  presented  by  Mr.  Squier,  together  with  thirty-eight 
from  the  mounds  of  Kentucky,  obtained  by  Mr.  Lyon,  and 
eighteen  from  the  mounds  of  Florida  collected  b}'  the  curator.  He 
remarks  that :  — 

"The  average  capacity  of  the  fifty-six  Peruvian  crania  meas- 
ured agrees  very  closely  with  that  indicated  by  Morton  and  Meigs, 
viz.,  1230  c.c,  or  75  cub.  inches,  which  is  considerably  less  than 
that  of  the  barbarous  tribes  of  America,  and  almost  exactlv  that 
of  the  Australians  and  Hottentots  as  given  by  Morton  and  Meigs, 
and  smaller  than  that  derived  from  a  larger  number  of  measure- 
ments by  Davis.  Thus  we  have,  in  this  particular,  a  race  which 
has  established  a  complex  civil  and  religious  polity,  and  made  great 
progress  in  the  useful  and  fine  arts,  as  its  pottery,  textile  fabrics, 
wrought  metals,  highways  and  aqueducts,  colosskl  architectural 
stnictures  and  court  of  almost  imperial  splendor  prove,  on  the 
same  level  as  regards  the  quantity  of  brain,  with  a  race  whose 
social  and  religious  conditions  are  among  the  most  degraded  exhib- 
ited by  the  human  race. 

All  this  goes  to  show  and  cannot  be  too  much  insisted  upon, 
tluit  the  relative  capacity  of  the  skull  is  to  be  considered  merely 
as  an  anatomical  and  not  as  a  physiological  characteristic,  and 
unless  the  quality  of  the  brain  can  be  represented  at  the  same 
time  as  the  quantity,  brain  measurement  cannot  be  assumed  as  an 
indication  of  the  intellectual  position  of  races  any  more  than  of 
individuals.  From  such  results  the  question  is  very  naturally 
forced  upon  us  whether  comparisons,  based  upon  cranial  measure- 
ments of  capacity  as  generally  made,  are  entitled  to  the  value 
usually  assigned  them.  Confined  within  narrower  limits  they  may 
perhaps  be  of  more  importance.  But  even  in  this  case  the  results 
are  often  contradictory.  If  the  brains  of  Cuvier  and  Schiller 
were  of  the  maximum  size,  so  were  those  of  three  unknown  indi- 
viduals fVom  the  common  cemeteries  of  Paris — while  that  of 
Dante  was  but  slightly  above  the  mean,  and  Byron's  was  probably 
even  below  it." 

He  also  refers  to  the  singular  perforations  of  the  humerus, 
which  seems  to  occur  in  white,  Indian  and  black  races,  but  more 
commonly  in  the  blacks ;  it  is  also  quite  general  though  not  con- 
stant in  the  apes. 

The  flattening  of  the  tibia  has  been  noticed  in  the  reindeer 
period  in  Europe,  and  Professor  Wyman  finds  that  it  prevails 
largely,  but  in  a  variable  degree  in  our  Indians.     In  regard  to  the 
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bearings  of  these  facts  on  the  relations  of  man  to  the  apes  we 
quote  as  follows  :  — 

"  From  a  comparison  of  the  skeleton  of  the  human  races,  as  far 
as  made,  it  is  quite  clear  that  in  several  respects  some  of  them 
have  peculiarities  which  seem  to  assimulate  them  to  the  apes. 
These  peculiarities  are  not,  however,  confined  to  a  single  race,  but 
are  distributed  in  different  degrees  through  several,  and  it  is  not 
improbable  that  future  studies  will  show  a  still  greater  variety  of 
resemblances,  and  a  wider  distribution  of  them,  than  is  now 
known.  The  increased  length  of  the  forearm,  as  compared  with 
the  humerus,  is  almost  equally  shared  by  the  blacks  and  the  re- 
cent Indians.  The  Indians,  from  the  mounds  of  various  parts  of 
the  country,  as  well  as  the  inhabitants  of  the  ancient  cave  dwell- 
ings of  £urope,  have  the  flattened  tibia.  The  Indians,  ancient  as 
well  as  modern,  in  common  with  the  Hawaiian  Islanders,  have  the 
most  backward  position  of  the  foramen  magnum,  while  the  Negro, 
on  the  other  hand,  with  his  lengthened  forearm,  has  this  foramen 
almost  as  central  as  in  the  white  man.  The  small  brain  is  not,  as 
might  at  first  well  be  supposed  to  be  the  case,  found  in  the  most 
degraded  races  alone,  but  in  these,  in  common  with  a  race  which 
had,  as  already  stated,  risen  to  a  semi-civilization ;  nor  is  it  con- 
stantly associated  with  the  lengthened  forearm,  since  in  the  Aus- 
tralians this  is  even  shorter  than  in  the  white  man.  From  these 
results  it  seems  obvious  that  we  cannot  give  to  the  alleged  resem- 
blances between  the  human  races  and  the  apes  their  full  meaning, 
until  we  have  much  wider  comparisons  than  have  as  yet  been 
made." 

The  Position  of  the  Caddis  Flies.* — This  paper,  containing 
detailed  descriptions  with  excellent  illustrations,  may  be  regarded, 
as  the  author  remarks,  as  the  continuation  of  several  memoirs  on 
exotic  Trichoptera  published  in  the  "Transactions"  of  the  Ento- 
mological Society  of  London.  Quite  a  number  of  the  species  are 
from  California,  one  is  from  the  White  Mountains,  another  from 
Newfoundland,  another  from  New  York,  while  the  remainder  are 
from  other  parts  of  the  world.  The  descriptions  of  genera  and 
species  are  elaborated  with  the  author's  usual  care  and  thorough- 
ness, and  great  attention  is  paid  to  the  illustration  of  details  of 
structure,  which  gives  the  paper  a  lasting  value. 

We  are  also  indebted  to  the  author  for  his  views  on  the  system- 
atic position  of  the  Trichoptera,  and  for  a  very  courteous  criti- 

*  On  new  Forms,  etc.,  of  Extra-European  Trichopteroiis  Insecls.  By  Robert  BIcLach- 
lan.  Extracted  ttom  the  Linntean  Society's  Jonmal.— Zoology.  Vol.  xi.  London. 
1871.    8vo.    pp.  43,  with  3  plates. 
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cism  of  the  positions  taken  by  the  reviewer  as  to  the  classificatioQ 
of  the  Neuroptera.  We  will  first  quote  the  opinions  of  this  able 
and  experienced  observer,  and  show  wherein  and  why  we  differ 
from  his  conclusions :  — 

"But  it  is  necessary,  first  of  all,  just  to  glance  at  the  position 
generally  accorded  to  the  Neuroptera.  It  has  long  been  seen  that 
the  order  as  defined  by  Linne,  is  composed  of  most  incongnious  ma- 
terials ;  and  Erichson  attempted  an  amelioration  of  this  condition 
by  grafting  all  those  families  with  incomplete  metamorphosis  upon 
the  Orthoptera^  still  maintaining  the  two  orders  in  juxtaposition. 
Since  his  time  various  authors  have  made  this  division,  termed 
pseudO'Neuroptera^  a  veritable  refuge  for  the  destitute.  To  it 
have  been  added,  from  time  to  time,  MallopJiaga,  Tkysanura^ 
Thysanoptera,  and  even  the  Strepsijytera,  for  no  other  reason,  so 
far  as  I  can  see,  than  that  they  would  not  fit  in  satisfactorily  else- 
where ;  and  the  characters  of  the  order  being  so  elastic,  it  was 
easy  to  find  some  peculiarities  which  gave  these  outlying  families 
admission  therein.  That  the  Linnsean  families  grouped  now  with 
Orthoptera  have  more  afllnity  thereto  than  to  the  Neuroptera  as  usu- 
ally constituted,  is  evident ;  yet  1  see  no  reason  whatever  why  the 
Odonata  should  not  form  an  order  apart,  possessing  as  they  do, 
characters  absolutely  sui  generis.  The  admission  of  them  into 
Orthoptera  renders  an  already  heterogeneous  order  an  absolute 
chaos.  For  my  part,  I  have  been  content  to  consider  the  Neu- 
roptera  as  an  order,  in  the  Linnaean  sense,  divisible  into  three 
great  divisions,  jyseudo- Neuroptera^  Planipenna,  Trichoptera^  — 
but  this  only  as  matter  of  convenience ;  for  I  am  convinced  that 
contained  therein  are  constituents  of  several  orders,  each  of  equal 
value  with  such  as  Lepidojytera,  and  Coleoptera^  and  that  the  day 
will  arrive  when,  from  an  increase  of  knowledge  in  embryology 
and  anatomy,  the  order  Neuroptera^  as  constituted  by  Linne,  will 
be  scattered  widely — a  dismemberment  that  would  have  occurred 
long  since,  only  that  there  still  exists  a  lingering  disinclination  to 
thoroughly  upset  the  Linusean  system. 

Dr.  Packard's  arrangement  is  founded  on  the  idea  that  in  in- 
sects as  in  all  other  divisions  of  the  animal  kingdom,  there  are 
certain  groups  more  elevated,  others  more  "  degraded "  than  the 
rest.  Acting  upon  this,,  he  places  the  Hymenoptera  as  structu- 
rally and  psychically,  if  I  may  use  the  term,  superior  to  all  other 
insects.  Then  follow  Lepidoptera^  Diptera^  Coleoptera^  Hemiptera^ 
Orthoptera^  and  last  of  all,  the  Neuroptera,  in  the  Linnsean  sense 
(but  including  TJiysanura),  an  order  which,  according  to  him, 
"  mimics  every  suborder  of  insects,"  being  ''  comprehensive  or 
synthetic  t^'pes,  combining  the  structure  of  all  the  other  subor- 
ders". I  would  here  particularly  call  attention  to  the  relative  po- 
sitions occupied  by  Lepidoptera  and  Trichoptera^  the  latter  form- 
ing nearly  the  last  division  of  Neuroptera.     I  emphatically  enter 
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my  protest  against  such  a  wide  separation  of  the  two  groups,  con- 
sidering, as  I  do,  that,  whatever  may  be  the  condition  of  the  Tri- 
choptera  with  regard  to  others  of  the  Linuasan  groups  of  Neuroptera^ 
their  relationship  to  the  Lepfdoptera  is  close,  and  that  an  attempt 
to  thus  widely  separate  them  is  an  outrage  on  both.  In  metamor- 
phosis the  resemblance  is  nearly  complete,  the  fact  of  the  pupal 
limbs  not  being  enclosed  within  a  common  integument  not  avail- 
ing much  when  their  condition  in  certain  Microlepidoptera  is 
taken  into  consideration  :  the  possession  of  mandibles  by  the  Tri- 
chopterous  nymph  is  not  of  much  importance,  insomuch  as  these 
organs  bear  no  relationship  to  the  aborted  mandibles  of  the  imago  ; 
they  simply  replace  the  acid  or  mechanical  means  by  which  a  Lep- 
idopterous  imago  frees  itself  from  its  cocoon.  The  imago  in  L^ 
idoptera  is  almost  constantly  furnished  with  scales  on  the  wings 
and  body,  scales  of  a  peculiar  nature,  the  analogues  of  which  are 
seen  only  in  Lepisma ;  but  many  Trichoptcrous  insects  have,  in 
the  male,  a  modification  of  these  scales  in  the  form  of  short  in- 
flated hairs,  generally  intermingled  with  ordinary  hairs ;  and  in 
some  genera  this  tendency  towards  a  scaly  clothing  is  as  marked 
as  is  its  absence  in  some  Lepidoptera.  The  neural  arrangement 
is  not  at  all  incompatible  with  a  close  relationship ;  nor  are  the 
parts  of  the  mouth,  excepting  the  absence  of  a  developed  haustel- 
lum ;  yet  many  of  the  larger  Triclwptera  frequent  flowers  for  the 
purpose  of  extracting  the  nectar ;  and  though  I  am  unable  to  say 
by  what  means  this  is  effected,  it  seems  probable  that  it  is  done 
by  prolongation,  at  will,  of  the  upper  portion  of  the  oesophagus 
into  a  sort  of  false  haustellum.  Perhaps  the  strongest  mark  of 
demarcation  is  the  presence,  in  most  Lepidopterous  imagos,  of  a 
spine-like  process  near  the  base  of  the  costa  of  the  hind  wings, 
wanting  in  all  Trichoptera.  That  this  process  is  a  modification 
of  a  vein  is  almost  certain ;  and  I  apprehend  that,  when  the  hom- 
ologies of  neuration  are  better  understood,  this  negative  charac- 
actcr  in  Trichoptera  will  not  be  found  of  much  importance.  My 
own  inclination  tends  strongly  towards  maintaining  Trichoptera 
as  a  separate  order  in  juxtaposition  with  Lepidoptera,^^ 

First :  we  fully  agree  with  the  author  that  the  admission  of  the 
Odonata  (Libellulidfle)  into  the  Orthoptera  "renders  an  already 
heterogeneous  order  an  absolute  chaos."  But  on  the  other  hand, 
we  think  the  burden  of  proof  that  the  "Odonata"  are  not  true 
Neuroptera  rests  on  those  who  regard  the  group  as  an  independent 
order.  Where  respectable  authorities  (taking  it  for  granted  that 
their  characters  are  neither  Neuropterous  nor  Orthopterous,  which 
we  do  not  admit),  regard  them  as  a  division  of  Neuroptera,  no  one 
having,  as  far  as  we  know,  considered  them  as  Orthoptera  before 
Erichson's  time ;  and  others  equally  respectable  regard  them  as 
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Orthopterous,  or  Pseudoneuropterous,  we  would  abide  by  embryo- 
logical  data  to  decide  the  question.  The  embryology  of  the  Libel- 
lulidse  is  perhaps  as  thorouglily  known  as  that  of  any  other 
group  of  insects.  During  the  past  summer  the  writer  has  observed 
with  considerable  care  the  embryology  of  Chrysopa,  a  type  of  the 
"true"  Neuroptera,  in  the  restricted  sense.  In  the  earliest  and 
later  stages  the  development  of  this  genus  is  almost  identical  with 
that  of  the  dragon  flies,  as  regards  the  structure  and  relations  of 
the  "ammion"  and  "visceral  membrane,"  the  relations  of  the 
primitive  band,  the  early  form  of  the  embryo,  and  its  position 
just  previous  to  exclusion  from  the  egg  (see  this  journal,  p.  564). 
The  differences  are  merely  such  as  we  'would  expect  to  find  be- 
tween two  families  of  the  same  order.  Thus  embryology  gives 
us  the  most  unexpected  and  independent  testimony  as  to  the 
close  alliance  at  least  of  the  LibcUulidsB  and  Hemerobidse.  Should 
our  conclusions  stand  the  test  of  the  observations  and  criticisms 
of  abler  naturalists,  then  have  we  not  demonstrated  the  close  re- 
lationship of  these  two  divisions  of  (what  we  regard  as)  Neurop- 
tera? We  conceive  the  greatest  gap  in  the  Neuroptera  (in  the 
Linnsean  sense)  to  be  between  these  two  families.  The  Libelluli- 
dse,  through  the  Ephemeridee,  their  nearest  allies,  pass  into  the 
PerlidfiB  and  Psocidse ;  on  the  other  hand,  the  Hemerobidae  are  con- 
nected by  many  characters  with  the  Panorpidse,  and  to  the  latter, 
as  we  believe,  the  PhryganeidsB  (Trichoptera)  are  more  nearly 
related  than  any  other  group  of  insects,  whether  we  take  into  con- 
sideration the  structure  of  the  adults,  or  the  form  of  the  larva 
and  pupa,  and  their  metamorphoses.  The  gap  between  the  Libel- 
lulidffi  and  Hemerobidae  is  indeed  a  wide  one,  but  have  we  not 
seen  that  the  foundations  of  the  bridge  have  been  laid  in  the  em- 
bryonic stages,  and  may  we  not  feel  authorized  in  view  of  recent 
discoveries  of  paleozoic  net-veined  insects,  in  believing  that  the 
superstructure,  the  arches  and  timbers  of  the  bridge,  has  been 
swept  away  by  the  storms  and  floods  of  past  geologic  ages  ?  Evi- 
dence is  accumulating  and  growing  stronger  each  year,  if  we  in- 
terpret the  facts  aright,  that  the  gaps  between  what  we  consider 
the  families  of  the  Neuroptera  are  due  to  the  extinction  of  genera 
and  species  in  paleozoic  and  mesozoic  times.  So  that  instead  of 
a  "dismemberment"  of  the  Neuroptera,  we  shall  really  have  a 
more  thoroughly  compacted  and  natural  group  than  as  yet  recog- 
nized by  systematists.         , 
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Secondly,  as  to  the  relationship  of  the  Triehoptera  to  the  Lep- 
idoptera.  It  seems  to  us  that  we  each  look  upon  this  matter 
from  a  different  standpoint.  We  would  claim  that  the  characters 
which  Mr.  McLachlan  relies  upon  as  allying  the  caddis  flies  to  the 
moths  are  adaptive  and  of  secondary  importance.  Let  us  leave 
them  out  of  sight  for  the  moment,  and  look  at  what  the  reviewer 
deems  the  more  essential  ones.  Strip  our  examples  of  moths  and 
caddis  flies  of  their  wings  and  legs  up  to  the  coxae,  removing  the 
antennae  and  palpi,  and  place  the  naked  tninks  side  by  side.  We 
shall  find  a  wonderful  uniformity  of  structure  in  the  head  and  body 
of  the  Lepidoptera,  to  which  we  have  previously  called  attention.  * 
We  shall  observe  that  the  three  portions  of  the  lepidopterous 
head,  the  occiput,  epicranium,  and  clypeus,  always  preserve  much 
the  same  relation  to  each  other.  The  front  of  the  head  is  formed 
by  the  epicranium  and  clypeus,  the  latter  usually  being  the  larger 
of  the  two  parts,  though  in  the  Tineids  the  two  pieces  are  of 
nearly  the  same  size.  Looking  at  the  thorax,  another  essential 
character  of  the  Lepidoptera  is  the  very  short  metathorax,  and 
the  absence  of  the  praescutum.  In  one  moth,  the  degraded  Hepia- 
lus,  the  metathorax  is  much  longer  than  in  any  other  moth  known 
to  us,  and  the  prsescutum  is  well  developed ,t  resembling  the  "true" 
Neuroptera  in  this  respect.  The  head  of  the  Phryganeidae,  though 
varying  gi-eatly  in  the  different  genera,  differs  invariably  from  that 
of  the  moths  in  the  front  of  the  head  consisting  of  the  clypeus 
alone  enclosed  in  the  broad  orbits,  while  the  broad  vertex  consists 
of  the  epicranium,  which  is  as  large  as  the  entire  front  of  the  head ; 
the  head  is  wider  and  the  eyes  much  smaller  than  in  the  moths ; 
and  another  important  character  is  the  broad,  deeply  excavated 
front  edge  of  the  clypeus,  this  part  in  the  moths  being  invariably 
narrower  and  much  rounded.  J 

The  metathorax  of  the  caddis  flies  is  always  much  longer  than 
in  the  moths,  often  twice  as  long,  and  the  praescutum  is  nearly 
always  well  developed.     These  characters  of  the  head  and  thorax 

^Noteiontheflnnily  Zygaenidae.    Proc.  Essex  Institute.    IV.    1864.    p.U. 

fFor  Airther  remarks  and  figures  in  illustration  see  our  remarks  "On  Synthetic 
Types  in  Insects."   Journal  of  the  Boston  Society  of  Natural  History,    viii.    1863. 

t  These  remarks  are  based  on  careful  observations  of  HcUUsua  sp,  LimnophUuB  des- 
pectutj  Philopotamui  sp.,  and  Setodes  exquisita.  From  an  examination  of  these  por- 
tions of  the  body  in  these  and  other  genera  we  would  inquire  whether  neuropterists 
have  not  oyerlooked  the  source  of  most  excellent  and  stable  geneHc  characters ;  those 
roost  in  use,  such  as  the  venation  and  spars  varying  in  dilTerent  sexes  of  the  same  spe- 
cies. 
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noticed  in  the  caddis  flies  are  just  those  characterizing  the  Neu- 
roptera.  If  we  place  our  trunk  of  a  caddis  fly  by  the  side  of  that 
of  any  one  of  the  Hemerobidse  we  shall  find  a  much  greater  Bimi- 
larity  to  this  family  than  the  moths.  So  far  as  we  are  aware 
neuropterists  have  never  paid  sufficient  attention  to  the  parts  of 
the  trunk  to  which  we  have  referred,  just  as  lepidopterists  have 
uniformly  overlooked  the  characters  noticed  above,  and  which  are 
of  the  first  importance  in  establishing  families.  * 

As  to  the  less  essential  characters,  called  secondary  or  adaptive 
by  naturalists,  we  have  gone  as  far  as  any  onef  in  noticing  their  re- 
markable analog}'  to  those  of  the  Lepidoptera.  But  we  should  not 
feel  authorized  on  this  account  to  remove  the  caddis  flies  from  the 
Neuroptera,  and  place  them  in  an  independent  group  next  to  the 
Lepidoptera.  On  the  same  principle  we  might  remove  the  Psocidse 
and  place  them  in  an  independent  order  next  the  Aphidse ;  or  re- 
move the  tailed  Batrachians  and  place  them  among  the  lizards. 

Turning  to  the  larvae,  we  find  that  their  most  essential  characters 
ally  them  to  the  aquatic  Hemerobidse  and  Sialidse,  the  larvse  of 
some  genera  closely  resembling  in  their  essential  characters  that 
of  Corydalus ;  in  the  pupa,  the  limbs  are  as  free  as  in  those  of  the 
two  neuropterous  families  Hemerobidse  and  Sialidee.  While  in 
the  majority  of  lepidopterous  pupae  the  limbs  are  soldered  to  the 
body,  yet  where  they  are  partially  free,  as  in  some  Tineidae,  the 
form  of  the  lepidopterous  pupa  is  throughout  adhered  to  more 
strictly  than  would  be  infeiTed  from  Mr.  McLachlan's  statement. 

Our  author  says  that  the  mandibles  of  the  pupa  ^'  bear  no  rela- 
tionship to  the  aborted  mandibles  of  the  imago."  May  we  ask 
with  what  organs  he  homologizes  the  mandibles  of  the  Fhryganeid 
pupa,  if  not  with  those  of  the  lai*va  and  adult  ? 

Taking  up  the  points  of  resemblance  to  the  Lepidoptera,  brought 
forward  by  our  author,  we  would  agree  with  him  that  they  are  for 
the  most  part  very  remarkable  and  suggestive,  but  would  suggest 
tliat  they  are  not  of  much  value  when  used  as  ordinal  characters. 
He  does  not  seem  to  notice  the  fact  that  insects  of  other  groups 
than  the  Lepidoptera  and  Trichoptera  have  scales  on  their  bodies. 
We  would  go  farther  than  him  and  say  that  the  scales  of  Lepisma 
and  we  would  add  of  all  the  Thysanura  (except  in  a  few  scaleless 
genera)  are  truly  homologous,  rather  than  "  analogous"  with  those 

*See  remarks  in  **  Notes  on  the  fiimlly  Zyg^ienidse.'' 
t  Synthetic  Types,  etc. 
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of  the  Lepidoptera.  Certain  Diptera,  such  as  the  Calicidse,  have 
scales  mingled  with  the  hairs  on  their  bodies,  as  many  years  ago 
shown  by  Mr.  Jabez  Hogg,  and  more  recently  by  Miiller ;  the  spe- 
cies of  Amphientomum  of  the  family  Psocidae,  as  he  is  undoubt- 
edly well  aware,  have  scaly  bodies ;  so  that  this  character  is  by  no 
means  peculiar  to  the  two  groups  mentioned  by  our  author.  Did 
the  Trichoptera  possess  the  hook  and  bristle  in  the  wings  of  the 
Lepidoptera  (a  most  inconstant  character  even  in  the  moths)  why 
should  such  a  trivial  character  be  considered  as  of  any  importance 
in  ranking  ordinal  (or  subordinal)  groups  ? 

Our  own  view,  judging  not  only  from  the  structure  of  the  adults, 
but  also  of  the  larvse  and  pupae,  is  that  the  Lepidoptera  rank  next 
above  the  Diptera,  the  Tineids  and  Pterophoridse  having  many 
points  of  agreement  with  the  Culicidse  and  Tipulidse,  which  seem 
to  us  to  be  as  deeply  seated  as  the  resemblance  to  the  Phrygane- 
idse.  In  an  evolutional  point  of  view  we  have  been  accustomed  to 
regard  the  moths  as  having  perhaps  sprung  from  these  dipterous 
families.  Hence  we  have  been  unable  to  agree  with  the  opinion 
of  E.  Miiller  (see  this  journal,  vol.  v,  p.  288)  that  the  Lepidoptera 
have  sprung  from  the  Phryganeids,  though  we  can  easily  see  that 
many  will  be  convinced  by  his  statements.  But  he  has,  we  venture 
to  think,  erred  in  the  same  way  as  our  author,  in  overlooking  the 
fundamental  characters  of  the  Phryganeidce,  and  regarding  the 
adaptive,  superficial  characters,  drawn  mostly  from  the  appen- 
dages, as  of  primary  value. 

Supplement  to  the  Catalogue  of  OpHiuRiDiE  of  the  Cam- 
bridge Museum.* — This  paper  is  particularly  interesting  from  the 
excellent  figures  illustrating  the  most  important  species  dredged  at 
great  depths  between  Cuba  and  the  Florida  Reef.  The  note  on  no- 
menclature and  classification  deserves  mention  in  connection  with 
the  article  on  this  subject  by  Mr.  Alex.  Agassiz,  published  on  p.  354 
of  the  present  volume  of  this  journal.  As  to  the  matter  of  changing 
the  authority  with  each  change  in  the  combination  of  the  name  of  a 
genus  and  species.  Gen.  Lyman  opposes  the  view  of  Dr.  Li'itken, 
the  distinguished  zoologist  of  Copenhagen  in  the  following  terse 
language : — 

"For  instance,  we  have,  in  1854,  Ophiiira  nodosa  Ltk.     I  after- 

*  Illustrated  Catalogue  of  the  Museum  of  Comparative  Zoologj,  at  Harvard  College. 
Xo  vi.  Supplement  to  the  Ophiurldae  and  Astrophytidae.  By  Theodore  Lyman.  Cam> 
bridge,  1871.    Boyal  8vo.  pp.  18.    With  2  plates. 
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wards  attempted  to  show  that  Ophiura  was  preoccupied,  and 
made  a  name,  Ophioglypha^  to  take  its  place ;  and  the  question 
now  is,  shall  it  be  written  Ophioglypha  nodosa  Ltk.  or  Ophio- 
ghjpha  nodosa  Lym  ?  Dr.  Liitkcn  has  no  cause  for  astonishment. 
There  are  two  parties  to  this  question.  That  to  which  he  belongs 
insists  on  considering  credit  or  honor  the  real  reason  for  using 
names  of  authors ;  and  always  speaks  of  the  ^  injustice '  done 
when  an  author's  name  is  lost  sight  of.  The  party  whose  views  I 
hold  maintains  that  nomenclature  is  a  system  of  exact  regisiration, 
and  that,  with  the  present  enormous  mass  and  confusion  of  titles, 
no  other  guide  is  possible ;  and  farther,  that  the  credit  of  a 
zoologist  does  not  rest  on  his  monogram,  but  on  something  better. 

To  sum  up,  Astrophyton  costosum  Seba,  and  Ophioglypiha 

nodosa  Lyman,  mean  just  what  they  should  mean,  and  nothing 
more ;  to  wit,  that  in  the  writings  of  these  two  persons  will  be 
found  these  names  definitely  used  for  the  first  time.  They  do  not 
distinguish  these  persons  as  good  or  as  poor  zoologists,  nor  do 
they  show  that  such  names  are  the  correct  ones ;  but  the}'  are  sim- 
ply the  '  trademarks'  of  workmen." 

We  may  add  that  the  following  rule  regarding  this  subject  was 
adopted  (1868)  by  the  Council  of  tiie  Peabody  Academy: — "Vo- 
ted :  that  in  labelling  the  collections  the  name  of  the  person  who 
first  united  the  generic  and  specific  appellations  shall  be  given  as 
the  authority  for  the  name,  and  that  when  the  name  of  the  original 
describer  of  the  species  is  given  it  shall  be  in  parenthesis." 
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BOTANY. 

The  Parasitic  Fungi  Found  in  the  Human  Ear  have  recently 
been  studied  by  Dr.  Karsten.  He  confirms  the  statement  made  by 
Hal  Her  and  other  previous  observers,  that  when  the  spores  of 
these  fungi  are  sown  elsewhere  they  assume  very  diflferent  forms, 
according  as  the  matrix  on  which  they  are  sown  is  rich  or  poor  in 
material  for  nutrition ;  and  that  fungi  described  by  early  writers 
as  distinct  species,  or  even  as  belonging  to  different  genera,  are 
frequently  merely  different  forms  of  the  same  plant. 
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Vitality  op  Cambium  Layer  of  Bark.  —  Permit  me  to  call 
attention  to  a  curious  fact,  relating  to  the  "  cambium  layer." 
While  spending  vacation  in  Andover,  Mass.,  in  July  and  August 
of  this  year,  I  observed  an  apple  tree  upon  the  premises  of  Geo. 
Ripley,  Esq.,  from  which  the  bark  had  been  entirely  removed  in 
May,  1870,  for  the  whole  distance  between  the  ground  and  the 
branches.  The  tree  is  about  one  foot  in  diameter,  and  its  branches 
are  some  seven  feet  from  the  ground.  Though  this  tree  had  been 
so  thoroughly  girdled,  a  new  and  healthy  bark  had  formed  upon 
its  trunk,  and  the  tree  appeared  vigorous  and  had  a  good  crop  of 
fruit  upon  its  branches.  Upon  inquiry,  I  found  that  this  girdling 
operation  had  been  performed  from  no  malicious  purpose,  but  for 
the  sake  of  improving  the  health  and  fruitftilness  of  the  tree  !  I 
sought  the  acquaintance  of  the  botanical  magician  who  had  proved 
himself  so  skilful  in  producing  good  from  evi],  and  found  him  to 
be  an  old  man  of  86  years  —  Mr.  Joseph  Daids.  He  showed  me 
several  trees  in  an  adjoining  orchard,  upon  which  the  same  opera- 
tion had  been  performed  some  six  weeks  previous,  each  tree  mani- 
festing all  the  signs  of  healthAil  vigor  and  having  a  new,  but  very 
thin  bark  already  formed  upon  its  trunk.  Mr.  Davis  insisted  that 
the  removal  of  the  bark  should  be  made  about  the  first  of  June, 
when  the  new  wood  is  most  rapidly  formed,  and  that  the  hand  of 
the  operator  and  every  other  object  should  be  kept  from  contact 
with  the  stripped  trunk  for  several  days.  He  also  stated  that  a 
heavy  rain  storm  would  kill  the  tree  if  occurring  within  a  day  or 
two  of  the  loss  of  its  bark,  and  pointed  out  a  dead  line  upon  one 
of  the  trees,  running  from  the  top  to  the  bottom  of  the  trunk, 
caused  by  the  trickling  down  of  rain  produced  by  a  light  shower 
which  fell  within  twentj'-four  hours  of  the  girdling. 

I  had  never  before  seen  so  clear  an  illustration  of  the  wonderfril 
vitality  of  the  ''  cambium  layer,"  a  portion  of  which  (called 
^'  mucilage  "  by  Mr.  Davis)  must  have  remained  upon  the  trunks 
of  these  trees,  and  being  protected  from  disturbance  performed  all 
the  functions  of  the  entire  bark,  besides  speedily  restoring  the  lost 
portions.  —  Frank  H.  Snow,  Lawrence^  Kansas, 

Influence  or  the  Period  op  Fecundation  on  the  Sex  of 
Plants. —  The  author  of  the  "Vestiges  of  Creation"  advanced 
the  theory  that  "all  beings  are  at  one  stage  of  the  embryo  tic  prog- 
ress female,  a  certain  number  of  them  are  afterwards  advanced 
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to  be  of  the  more  powerful  sex ; "  and  Thury  of  Geneva  believed 
that  the  moment  of  fertilization  relative  to  the  maturitv  of  the 
ovule,  exercises  a  decisive  influence  on  the  sexuality  of  the  prod- 
uct, the  ovules  fertilized  earliest  producing  females,  and  those 
fecundated  at  a  later  period  producing  males.     Professor  Hoflfinaim 
of  Giessen  has  recently  attempted  to  test  the  truth  of  this  theory 
in  the  case  of  dicBcious  plants,  the  species  on  which  the  experi- 
ments were  made  being  Spinacia  oleracea^  Mercunalis  annua^  Ia/- 
chiua  vespertina,  and  Rumex  acetosella.    In  each  case  the  female 
plants  were  separated  into  two  portions,  one  being  fertilized  arti- 
ficially as  early  as  the  stigmas  were  developed,  the  other  after  they 
had  been  mature  for  a  considerable  period.     The  result  of  his  ex- 
periments was,  on  the  whole,  decidedly  opposed  to  Thury's  theory ; 
nevertheless  he  found  that  the  period  of  fecundation  had  an  un- 
mistakable influence  on  the  plant ;  and  also  that  a  remarkable  dif- 
ference exists  between  the  results  of  artificial  and  of  natural  im- 
pregnation which  he  was  quite  unable  to  account  for. — A.  W.  B. 

Diatoms  in  the  Hot  Springs  of  Nevada. — Dr.  Blake  exhib- 
ited, before  the  California  Academy  of  Sciences,  under  a  powerful 
microscope,  specimens  of  Diatoms  from  a  hot  spring  in  Nevada, 
the  temperature  of  which  was  one  hundred  and  sixty  degrees.  Dr. 
Blake  said  they  were  more  numerous  there  than  in  any  other  local- 
ity, six  or  eight  hundred  occurring  in  a  bit  of  mud  the  size  of 
a  pin's  head.  Most  of  them  were  identical  with  the  fossil  species 
described  by  Ehrenberg,  from  near  Salt  Lake,  but  many  were  new. 
He  mentioned  particularly  the  red  algse,  living  in  the  spring  and 
found  in  salt  beds  in  many  parts  of  the  world.  He  found  about 
fifty-two  species,  of  which  thirty  are  the  same  as  Ehrenberg's,  who 
mentions  about  sixty-eight. 

ZOOLOGY. 

Fossil  Mesozoic  Mammals.* — The  interest  which  in  the  year 
1854  centred  around  the  important  discoveries  of  Mr.  Beckles  in 
a  small  and  apparently  insignificant  seam  in  a  scarcely  noticeable 
stratum  of  the  upper  Oolitic  series  has  during  the  past  few  months 
risen  to  satisfaction  at  our  knowledge  of  the  fact  that  the  speci- 

*  "  Monognraph  of  the  Fossil  MammaliA  of  the  Mesozoic  Formation."    By  Professor 
Owen,  F.  R.  S.,  D.  C.  L.     (Printed  for  the  PalsBontographical  Society.     187J .) 
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mens  derived  fVom  the  Purbeck  beds  have  been  at  last  ftilly  and 
entirely  described  by  Professor  Owen.  Sir  Charles  Lyell  elo- 
quently and  suggestively  pointed  out,  with  reference  to  the  im- 
portance of  the  Purbeck  discoveries,  "when  the  geologist  inquires 
if  any  land  animals  of  a  higher  grade  than  reptiles  lived  through 
any  one  of  these  three  periods,  the  rocks  are  all  silent,  save  one 
thip  layer  a  few  inches  in  thickness.  This  single  page  of  the 
earth's  history  has  suddenly  revealed  to  us  in  a  few  weeks  the 
memorials  of  so  many  species  of  fossil  mammalia  that  they  al- 
ready outnumber  those  of  many  a  subdivision  of  the  tertiary  se- 
ries and  far  surpass  those  of  all  the  other  secondary  rocks  put  to- 
gether ! " 

In  this  locality  Mr.  Beckles  worked  for  many  years  at  his  own 
expense ;  and  the  result  was  the  discovery  of  an  extensive  series 
of  fossils,  which  were  placed  in  the  hands  of  Professor  Owen  for 
description.  Some  of  these  in  the  meanwhile  were  described  by 
other  palaeontologists  ;  and  a  controversy  was  carried  on,  both  in 
the  "Quarterly  Journal  of  the  Geological  Society"  and  in  some 
ephemeral  publications,  as  to  the  nature  and  value  of  the  principal 
genus  of  mammalia  that  was  discovered  in  the  Purbeck  "  dirt  bed." 

This  species,  Plagiaulax^  contained  in  itself  one  of  those  text- 
examples  on  which  the  truth  and  verity  of  all  our  physiological 
deductions  may  rest.  And  it  is  rather  with  a  view  of  offering  our 
readers  some  notion  of  the  intellectual  canons  on  which  a  scien- 
tific man  may  determine  the  affinities  of  a  species  than  of  describe 
ing  the  form  itself,  that  we  briefly  call  attention  to  what,  perhaps, 
is  one  of  the  most  interesting  genera  which  modem  science  has 
unveiled  to  us. 

The  jaw  of  a  very  minute  animal  presented,  as  was  thought  by 
Dr.  Falconer,  its  original  describer,  some  points  of  analogy  with 
the  characters  exhibited  by  the  jaw  of  the  kangaroo-rat  (Hypai- 
prymnu8)s  and  much  controversy  was  expended  at  the  time  of  its 
discovery  and  shortly  afterwards,  as  to  the  precise  value  of  those 
features  which  led  one  eminent  scientific  man  (alas !  since  de- 
ceased) to  afl^m  from  the  form  of  the  jaw  and  shape  of  one  of 
the  teeth  that  it  was  an  herbivorous  animal ;  while  Professor  Owen , 
on  the  other  hand,  declared  it  to  be  a  carnivorous  marsupial.  That 
two  such  eminent  men  could  in  this  way  differ  on  the  most  simple, 
the  most  elementary,  and  the  most  obvious  fact  in  the  science, 
naturally  leads  students  to  suspect  either  that  the  infallible  can- 
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ons  of  the  science  of  palaeontology  must  be  wrong,  or  that  errors 
both  of  fact  and  of  definition  must  have  been  committed  by  one 
or  other  of  the  intellectual  combatants. 

Varius  Sucrononsie  ait,  ^li^iniliaB  Scaunis  negat;  ntlicreditis,  qalritea? 

Though  the  species  of  animal,  therefore,  is  of  trifling  dimensions, 
and  though  the  technical  argument  is  too  complex  to  be  entered 
into  on  the  present  occasion,  we  must  examine  how  far  the  canons 
of  the  science  have  been  obeyed.  Cuvier  has  said,  "  La  premiere 
chose  a  faire  dans  Tetude  d'un  animal  fossile,  est  de  reconnaitre 
la  forme  de  ses  dents  molaires ;  on  determine  par  la  s'il  est  car- 
nivore ou  herbivore."  The  few  and  small  molars  of  Plagiavlax^ 
however,  bore  no  relation  whatever  to  the  like  molars  in  any  other 
herbivorous  animal ;  while  many  other  characters —  e.  g,  the  cut- 
ting and  salient  angle  of  the  molar  and  premolar  teeth ;  the  broad, 
high,  and  nearly  vertical  coronoid  process ;  and  the  very  low  po- 
sition of  the  articular  condyle — amply  demonstrate  to  the  satis- 
faction of  Professor  Owen  and  his  disciples  the  absolute  reverse 
of  Dr.  Falconer's  theory.  Plausible  as  the  latter  was,  resting  en- 
tirely on  the  apparent  resemblance  of  one  solitary  tooth  (and 
that  one  not  even  a  molar)  with  the  premolar  tooth  of  the  kan- 
garoo-rat, the  words  of  Owen  are  amply  confirmed,  "that  the 
prominent  appearances  which  first  catch  the  eye  and  indicate  a 
conformable  conclusion  are  deceptive  ;  and  that  the  less  obtrusive 
phenomena  which  require  searching  out,  more  frequently'  when 
thek  full  significance  is  reasoned  up  to,  guide  to  the  right  com- 
prehension of  the  whole.  It  is  as  if  truth  were  whispered  rather 
than  outspoken  by  Nature." 

The  lesson,  therefore  which  students  ought  to  learn  is  that  the 
true  affinities  of  an  animal  do  not  lie  on  the  surface  of  the  speci- 
men ;  that  one  solitary  premolar  tooth  is  inadequate  on  which  to 
found  a  theory  of  the  "  saltatory  "  nature  of  the  animal  to  which 
it  belonged ;  and  that  the  theory  of  Dr.  Falconer,  adroitly  though 
it  has  been  supported  by  many  apparent  or  accidental  coinciden- 
ces has  not  stood  its  ground  before  the  more  elaborate,  more  pro- 
found, and  at  the  same  time  more  simple  interpretation  of  the 
affinities  of  Plagiaulax  originally  suggested  by  Professor  Owen. 

After  the  lapse  of  some  years  (in  fact  since  1847)  the  oldest 
known  mammal  is  still  the  Microlestes  of  the  Triassic  beds  of 
Wurtemberg.      This  perhaps  bears  some  slight  resemblance  to 
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Plagiaulax^  although  the  allegation  of  affinity  between  Plagiaulax 
and  Microlestes  rested  upon  one  of  those  "  hasty  blunders  "  which 
detract  from  the  safe  and  accurate  progress  of  any  science.  Profes  - 
sor  Owen  we  believe  on  one  occasion  ("  Palceontology,"  1st  edit.,  p. 
302  ;  2nd  edit.,  p.  339)  pointed  out  that  i^ome  of  the  teeth  of  Flag- 
iaulax  bore  resemblance  to  some  teeth  in  Microlestes^  in  a  sentence 
which  was  plainly  and  lucidly  expressed.  The  incapacity  as  it 
seems,  to  apprehend  the  meaning  of  an  ordinary  sentence  leads 
us  also  to  doubt  the  capacity  of  judging  of  the  nature  or  degree 
of  the  demonstration  of  the  affinity  of  Plagiaulax  to  Hypsiprym- 
nus  which  a  superficial  observer  may  believe  himself  to  find  in  the 
more  exact  writings  of  Falconer  or  Flower. 

Relegating,  therefore,  the  unhappy  little  jaw  of  Plagiaulaa^  far 
away  from  the  sect  of  the  "Jumpers"  {Saltantia)  to  its  proper  posi- 
tion in  the  scale  of  insect  or  flesh  feeding  marsupials,  associated 
with  its  congener,  the  large  marsupial  tiger  of  Australia  (  Thylacoleo 
camifex),  the  affinities  of  which  as  a  honafde  carnivore  Professor 
Owen  also  amply  proves,  we  have  to  glance  at  the  number  of  new 
forms  of  animal  life  described  by  Professor  Owen  in  the  present 
memoir.  Eight  new  genera  of  mammalia  and  seventeen  new  spe- 
cies are  described  in  detail,  all  of  which  afford  marked  points  of 
distinction  from  anything  of  which  the  palseontological  student  in 
his  wildest  day  dreams  could  have  ever  realized.  Nearly  all  of 
these  forms  are  unquestionably  marsupial  and  allied  to  the  pigmy 
"opossums"  of  Australia,  differing  not  only  from  each  other,  but 
from  anything  previously  known  to  science.  We  can  only  won- 
der at  the  enormous  amount  of  variety  of  "  differentiation  "  which 
appeared  at  so  remote,  a  period  of  the  earth's  history,  and  the 
mode  in  which  the  places  which  nowadays  in  the  Dorsetshire 
fields  are  filled  by  moles,  hedgehogs,  and  shrewmice,  were,  at  the 
time  of*  the  deposition  of  what  is  now  called  the  "  Purbeck  bed  " 
occupied  by  animals  which,  while  they  closely  resembled  in  many 
of  their  characters  the  existing  opossums,  yet  differed  from  them 
in  retaining  the  more  "generalized"  type,  from  which  it  is  not 
merely  rational  but  probable  to  believe  that  our  forms  of  marsu- 
pial animals  existing  at  the  present  day  have  sprung. — Pall  Mall 
Budget. 

Former  Eastward  Range  of  the  Butpalo. — The  occurrence 
of  the  buffalo  in  Virginia  up  to  the  close  of  the  last  century,  can 
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be  substantiated  beyond  question.  Surgeon  J.  Simpson,  U.  S.  A., 
who  was  well  acquainted  with  Nathan  Boone  (son  of  Daniel  Boone 
the  pioneer,  and  then  a  captain  in  the  sei^vice*),  informs  me  that 
he  had  the  fact,  in  1843,  from  Nathan  Boone  himself,  who  killed 
Buffalo  in  Virginia  in  1793- 97-'98. 

Dr.  Simpson  has  handed  me  a  letter  addressed  to  him  by  Dr. 
Charles  McCormick,  Surgeon  U.  S.  A.,  dated  Fort  Gibson,  Chero- 
kee Nation,  August  18th,  1844,  in  which  the  particulars  are  given. 
The  occasion  for  that  part  of  the  letter  which  relates  to  the  buffalo 
arose  in  this  way: — An  officer  to  whom  Dr.  Simpson  mentioned 
Capt.  Boone's  statements  being  inclined  to  doubt  them.  Dr.  Simp- 
son wrote  to  Dr.  McCormick,  desiring  the  latter  to  ask  Capt. 
Boone,  who  was  then  at  Fort  Gibson,  to  put  the  facts  in  writing. 
This,  it  seems,  Capt.  Boone  promised  to  do,  but  neglected  to  keep 
his  promise,  owing,  probably,  to  the  singular  indisposition  of  men 
of  his  class  to  put  anything  on  paper.  The  following  extract, 
however,  from  the  letter  in  question,  is  sufficient :  — 

"I  have  just  seen  Capt.  Boone,"  writes  Dr.  McCormick,  "and 
he  promises  to  write  and  tell  you  all  about  it.  In  the  meantime, 
he  says  he  killed  his  first  buffalo,  somewhere  about  1793,  on  the 
Kenawha  in  Virginia.  He  was  then  quite  a  small  boy.  He  has 
also  killed  buffalo  on  New  River  and  near  the  Big  Sandy  in  Vir- 
ginia in  '97  and  '98." 

I  have  thought  best  to  be  thus  circumstantial  in  detail  of  per- 
sons, places  and  dates,  in  order  to  fix  precisely  an  important  item 
in  the  natural  history  of  our  country.  But  this  occurrence  of  the 
buffalo  in  Virginia  is  only  of  a  part  with  its  general  former  range, 
as  attested  by  accounts  of  other  observers.  —  Elliott  Coi.t:s,  Fort 
McHenry^  Md, 

Land  Shells  op  Western  Massachusetts. — In  Vol.  I,  of  the 
Naturalist,  was  published  a  paper  on  the  "Land-Snails  of  New 
England."  During  the  following  summer  I  was  myself  engaged 
in  making  a  small  collection  of  the  land-snails  found  at  .West 
Stockbridge,  Berkshire  Co.,  Mass.,  and  to  my  surprise,  many  of 
my  results  were  directly  at  variance  with  those  given  by  Mr.  Morse 
in  the  above-mentioned  article.     The  reason  for  this  difference  was 

*  Captain  of  Rangers,  23  March,  1813;  ont  of  service  to  Jane  16,  1832;  then  made 
Captain  of  Mounted  Rangers;  Lieutenant  Colonel,  2d  U.  S.  Dragoons,  July  25, 1860, 
and  until  death  at  Springfield  niinois,  July  15, 1853. 
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apparent  when  I  considered  my  locality.  Berkshire  Co.  occupies 
the  extreme  western  end  of  Massachusetts,  and  therefore  its  fauna 
closely  resembles  that  of  New  York ;  and  further,  it  is  eminently 
a  limestone  country,  and  for  this  reason,  the  land-snails  exist  in 
wonderful  abundance.  Frequently  in  a  morning's  walk  I  have 
met  with  twenty  or  thirty  of  the  larger  species  and  quite  a  number 
of  the  smaller  ones.  Helix  fuliginoaus  Binney  and  H,  inomata 
Say  were  found  in  great  abundance  and  in  nearly  equal  num- 
bers. In  some  localities,  near  the  marble  quarries,  I  found  H, 
cdternata  Say  in  wonderftil  profusion,  but  in  general  it  was  an 
uncommon  shell.  H.  tridentata  Say,  of  which  Mr.  Morse  says, 
it  "  occurs  only  rarely  in  the  western  part  of  Mass.,"  was  very 
common  in  my  immediate  vicinity.  Next  to  alboldbris^  inomata 
and  fuliginoais^  it  was  the  most  common  shell  found.  H,  monodon 
was  rather  rare ;  hirsuta  was  still  more  so,  as  between  myself  and 
a  friend  collecting  with  me,  we  only  obtained  three  or  four  speci- 
mens. Of  H,  palUata,  recorded  as  being  found  at  "Copperas  Hill, 
Vt.,"  I  found  one  perfect  specimen ;  of  H.  Sayu\  I  found  five  or 
six  perfect  specimens  and  several  bleached  ones.  Of  the  smaller 
shells,  none  could  be  considered  common  except  H.  lahyrinthica^ 
and  Zua  lubricoides.  The  former  I  found  most  common  on  moss- 
covered  rocks,  comfortably  packed  away  in  the  moist  earth  and 
roots,  between  the  moss  and  the  rock.  The  latter  were  always 
found  at  the  base  of  rocks,  among  the  moist  leaves  and  in  the 
earth  itself.  Judging  from  the  collections  made  by  myself  and 
friend,  I  should  say  that  the  relative  abundance  of  snail  shells 
in  that  locality  is  expressed  in  the  following  numbers  :  H.  fidigi- 
nosis,  ten  ;  inomata,  ten  ;  tridentata^  five  ;  albolahris,  four ;  alter- 
nata^  three ;  monodon,  three ;  lahyrinthica,  two ;  Zua  lubricoides, 
two ;  H,  Say  a,  one ;  all  others  only  occasional.  This  excludes 
the  locality  where  alternata  was  so  plenty ;  if  that  be  counted,  it 
would  place  that  species  at  two  or  three  times  all  the  others  com- 
bined. I  have  given  these  notes  because  they  show  how  much 
local  variation  may  exist  in  the  distribution  of  the  land  shells, 
and  how  much  the  extreme  western  pai-t  of  Mass.  resembles  the 
Middle  or  Western  States,  so  far  as  its  snail-life  is  concerned.  — 
W.  G.  Freedley,  Philadelphia. 

CoNCiiOLOGiCAL  NoTES — Mr  Stcams  called  the  attention  of  the 
California  Academy  of  Sciences  to  the  indefiniteness  and  errors  in 
the  catalogues  of  various  families  of  the  MoUusca,  which  are  being 
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published  by  the  Conchological  Section  of  the  Academy  of  Sciences 
of  Philadelphia ;  these  faults  occur  in  the  habitat  of  many  of  the 
species,  while  no  new  light  has  been  thrown  upon  their  geograph- 
ical distribution.  In  some  instances,  certain  West  American  spe- 
cies which  he  named,  had  a  range  of  a  thousand  miles  farther  north 
than  credited  in  the  catalogues,  and  in  some  cases  species  had  been 
credited  to  this  coast  that  were  exotic  and  whose  true  station  was 
thousands  of  miles  away.  Such  errors  by  an  American  author  in 
connection  with  American  species,  were  to  say  the  least  discred- 
itable ;  the  errors  of  Reeve,  Sowerb}'  and  Kiener  were  repeated, 
while  the  labors  of  our  own  authors  were  practically  ignored,  and 
their  more  accurate  work  though  equally  accessible,  was  over- 
looked. He  presented  a  paper  upon  the  subject  for  publication. 
Mr.  Stearns  also  gave  a  description  of  the  animal  of  Trivia  Cal- 
ifomica,  with  blackboard  illustrations  of  the  same,  and  of  the 
corals  upon  which  it  feeds  ;  worn  beach  specimens  of  this  Trivia 
are  the  T,  depauperata  of  Sowerby. 

The  Fauna  of  Lake  Superior  at  Great  Depths.  —  An  ex- 
amination of  the  fauna  of  the  depths  of  Lake  Superior  has  been 
undertaken  the  past  season  by  the  U.  S.  Lake  Survey,  and  dredg- 
ing in  different  parts  of  the  lake  has  been  conducted  by  Mr.  S.  I. 
Smith.  In  all  the  deeper  parts  of  the  lake  examined,  the  bottom 
is  composed  of  fine  clay,  or  clayey  mud,  apparently  unfavorable 
to  a  great  variety  of  life.  The  principal  animals  obtained  below 
one  hundred  fathoms  were,  a  species  of  Hydra,  several  worms, 
species  of  Ostracoda,  with  a  few  other  forms  of  Entomostraca,  one 
or  two  species  of  Amphipoda,  a  species  of  Mysis,*  insect  larvie  be- 
longing to  the  dipterous  genus  Chironomus  and  a  species  of  Pis- 
idium.  In  the  more  shallow  waters,  a  much  greater  variety  of 
animals  was  obtained.  The  species  of  Mysis  was  found  at  a 
number  of  points  from  eight  to  one  hundred  and  forty-eight 
fathoms,  and  Mr.  Smith  regards  its  occurrence  only  as  evidence 
that  Mysis  is  another  to  be  added  to  the  list  of  genera  common  to 
fresh  and  salt  water.  Dredging  was  carried  on  down  to  one  hun- 
dred and  sixty-nine  fathoms,  the  deepest  known  point  in  the  lake, 
and  water  brought  up  from  that  depth  was  perfectly  IVesh.  The 
temperature  in  all  the  deeper  parts  of  the  lake  is  near  39",  or 
about  that  of  the  maximum  density  of  fresh  water. 

*  My 9X8  r^icta  Lovdn,  and  Pontoporeia  afflnia  Lindst.,  both  living  in  Lake  W^ettcr  in 
Sweden  I 
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SeksitiveSurface  IS  Moose's  Ear.  — We  learn  from  the  "  Quar- 
terly Journal  of  Microscopy  "  that  Dr.  Sohobl,  who  lately  published 
a  remarkable  paper  on  the  wing  of  the  bat,  has  made  similar  re- 
searches on  the  ear  of  the  white  mouse,  with  very  interestiag  and 
surprising  resulta.  The  first  thing  which  attracted  his  attention 
was  the  immense  richness  of  the  ear  in  nerves.  Even  the  bat's 
wing  is  but  poorly  supplied  in  comparison.  Calculating  from  the 
average  size  of  the  ear  of  a  common  mouse,  he  found  that  there 
are  ou  the  average  3,000  nerve  terminations  on  each  of  its  surfoccB, 
making  6,000  on  each  ear,  or  12,000  altogether.  The  function  of 
this  elaborate  arrangement  would  seem  to  be,  like  that  in  the  wing 
of  the  bat,  to  supply  by  means  of  a  very  refined  sense  of  touch 
the  want  of  vision  to  these  subterranean  animals. 

Development  of  Nociilijca.  —  All  that  has  been  known  as  to 
the  mode  of  development  of  this  minute  y.    ^^^ 

animal  (Fig.  121),  that  causes  a  great 
part  of  the  phosphorescence  of  our  seas, 
is  that  they  multiply  by  division  and  in- 
ternal bu  Iding.  Prof.  Clenkowak',  as 
the  ''Quarterly  Journal  of  Microscopy" 
states,  has  traced  the  ormation  of 
spores  like  those  of  some  fuiigi,  and  seen  ' 

them  swimming  arouud  like  the  zoospores  of  sea  weeds.     He  has 
also  observed  the  mode  of  sexual  union  of  these  animals. 

Relations  of  Emdrtoloot  to  pathology, — Dr.  Dohrn  reviews 
in  the  "  Academy "  some  observations  made  in  the  Pathological 
Institute  of  Jena  by  Prof.  W.  Miiller,  and  published  in  the  "Jena 
Zeitschrift."  The  papers  contain  a  singular  mixture  of  embryology' 
and  pathology,  and  embrace  a  Geld  of  comparative  embryology  that 
has  hitherto  remained  wholly  uncultivated.  In  regard  to  the  chorda 
dorsalis,  Miiller  shows  that  it  plays  a  secondary  part  in  the  forma- 
tion of  the  skeleton  of  Vertebrates.  We  can  very  well  imagine 
animals,  Dohrn  says,  with  bones  in  their  interior,  and  even  ani- 
mals with  a  vertebrate  skeleton,  which  present  no  traces  of  a 
chorda,  while  on  the  other  hand  we  may  meet  with  the  chorda  in 
invertebrate  animals,  such  as  the  larvce  of  Ascidians,  which  devel- 
op no  trace  of  an  internal  skeleton. 

Miiller's  papers  also  show  that  a  new  era  in  pathological  snat- 
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omy  IS  dawning,  since  comparative  anatomy  and  embryology  will 
aid  in  recognizing  the  nature  of  patliological  processes  and  for- 
mations. Dohm  insists  that  ^^in  addition  to  anatomy  and  physi- 
ology, which  are  subjects  of  equal  importance,  embryology  and 
comparative  anatomy  should  also  be  regarded  as  absolutely  essen- 
tial to  the  completion  of  medical  education"  and  urges  that  a  new 
and  special  chair  be  devoted  to  these  subjects  in  medical  univer- 
sities and  schools ;  and  if  this  be  a  necessity  for  Germany,  where 
the  study  of  the  history  of  development  has  of  late  years  received 
such  great  extension,  it  holds  still  more  for  England,  where 
scarcely  any  embryology  is  taught  or  made  an  object  of  study. 
How  lamentably  deficient  our  own  medical  schools  are  in  these 
branches  is  sufficiently  apparent. 

Cause  op  Phosphorescence  in  Animals.  —  M.  Panceri  pre- 
sented to  the  recent  congress  of  naturalists  and  physicians  at 
Turin  (Italy)  the  results  of  some  investigations  as  to  the  cause  of 
phosphorescence  in  animals,  and  especially  in  fishes.  He  has 
come  to  the  conclusion  that  the  cause  of  this  phenomenon  is  the 
slow  oxidation  of  fat,  which  he  finds  to  be  always  present  when 
the  phosphorescence  is  observed  in  animal  substances.  In  the 
case  of  fish  the  oxygen  of  the  air  very  readily  penetrates  the  skin, 
and  acts  upon  the  subcutaneous  adipose  tissue.  The  phenomenon 
is  promoted  by  placing  the  phosphorescent  substance  in  oxygen, 
but  is  entirely  arrested  by  its  immersion  in  carbonic  acid,  fresh 
water,  alcohol,  or  any  solution  not  containing  oxygen.  Phospho- 
rescence usually  commences  immediately  after  death,  and  contin- 
ues until  decomposition  sets  in,  with  disengagement  of  ammonia, 
when  it  invariably  ceases. — A.  W.  B. 

PiERis  RAPiE  Parasite.  —  It  will  doubtless  be  an  interesting 
item  of  intelligence  to  many  of  the  readers  of  the  Naturalist,  that 
the  parasite,  so  anxiously  looked  for,  as  the  only  hope  of  preserv- 
ing the  cabbage  crop  of  our  country  from  the  destruction  threat- 
ened it  by  the  ravages  of  Pieris  rapce,  has  already  entered  upon 
its  labors,  and  in  so  efficient  a  manner  as  to  promise  immediate 
beneficial  results. 

During  the  latter  part  of  September,  I  was  informed  that  a  num- 
ber of  chrysalides  of  P.  rapce  which  had  been  collected  by  a  gen- 
tleman in  this  city,  with  a  view  of  obtaining  specimens  of  the 
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images  for  drawing,  instead  of  disclosing  the  butterfly,  gave  out  a 
number  of  small  flies  from  each.  Some  of  them  having  been 
brought  to  me  in  compliance  with  my  request,  I  was  delighted  to 
find  them  to  be  of  the  genus  Pteromalus  which  includes  so  many 
of  our  valued  parasitic  friends,  and  probably  of  the  species  which 
has  been  found  so  sei*viceable  in  Europe,  in  destroying  the  several 
cabbage  butterflies  there  existing —  viz.,  the  PL  puparum  of  Lin- 
naBus. 

From  the  close  resemblance  which  many  of  the  PteromcUi  bear 
to  one  another,  it  is  not  safe  to  assert  positively  that  we  have 
really  been  favored  with  the  importation  of  the  European  parasite, 
to  aid  in  the  work  of  subjugation  of  the  European  pest,  but 
should  further  examination  prove  this  to  be  the  case,  it  will  be  not 
only  a  most  interesting  event  in  its  scientific  aspect,  but  also  in 
the  pecuniary  results  which  must  necessarily  follow  it. 

In  another  number,  I  may  give  your  readers  the  observations  — 
quite  limited,  I  regret  —  which  I  have  been  able  to  make  on  this 
welcome  parasite.  —  J.  A.  Lintneb,  N.  Y.  State  Museum  of  Nat. 
Hist. 

[We  have  also  raised  this  parasite  in  considerable  abundance 
and  also  received  specimens  from  Vermont.  We  have  likewise 
reared  a  Dipterous  parasite  from  the  cocoons. — Eds.] 

The  Fauna  of  Madagascar. — M.  Alfred  Grandidier  has  re- 
cently returned  from  his  third  voyage  of  discovery  to  Madagascar, 
and  has  shown  that  the  riches  and  eccentricities  of  its  fauna  have 
not  yet  been  exhausted.  His  collections,  which  have  only^  recently 
reached  the  Jardin  des  Plantes  at  Paris,  although  brought  to 
France  before  the  political  storm  of  last  year  commenced,  have 
not  yet  been  fully  examined.  But  they  are  said  to  include  very 
full  series  of  several  species  of  Lemuridss,  the  comparison  of 
which  is  likely  to  lead  to  important  results,  besides  examples  of  a 
new  genus  of  Rodentia,  and  many  other  mammals  of  high  inter- 
est. M.  Grandidier  has  also  paid  much  attention  to  the  fossil  de- 
posits of  Southern  Madagascar,  which  contain  the  remains  of  the 
extinct  gigantic  bird,  ^pyomis  maxima^  and  has  arrived  at  some 
important  results  (such  as  the  former  presence  of  Hippopotamus 
in  Madagascar),  which  may  ultimately  tend  to  modify  some  of  the 
views  generally  held  concerning  the  true  nature  of  the  fauna  of 
this  island  and  its  origin. — A.  W.  B. 
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Waldhbimia  seftigera  and  Terebratella  seftata  Identical. 
To  the  Editors  of  the  American  Naturalist.  Sirs : — Having  in  the 
coarse  of  a  too  short  visit  to  North  America  been  honored  by  re- 
markable kindness  and  attention  on  the  part  of  my  brother  natu- 
ralists in  this  great  hemisphere,  I  am  rather  disappointed  at 
seeing  in  your  excellent  periodical  a  notice  of  the  report  submitted 
to  the  Royal  Society  of  London  by  my  colleagues  and  myself  on 
the  deep-sea  exploration  of  parts  of  the  North  Atlantic,  in  H.  M.  S. 
Porcupine,  during  the  summer  of  1869.  The  writer  of  that  notice, 
Mr.  W.  H.  Dall,  criticises  in  what  I  cannot  help  considering  over- 
severe  terms  my  views  "  in  regard  of  the  specific  and  generic  lim- 
its of  animals  ;''  and  he  gives  as  an  instance,  WcUdheimia  septigera 
and  Terebratella  septata,  which  he  states  belongs  to  different  gen- 
era, although  I  have  included  both  under  the  same  specific  name. 
I  do  not  agree  with  Mr.  Dall  in  his  statement.  Having  had  op- 
portunities of  examining  the  types  or  original  specimens  of  Tere- 
bratula  septigera  Lov6n,  at  Stockholm,  and  of  2'erebratula  septata 
(Philippi),  at  Berlin,  and  ha^dng  carefully  compared  these  speci- 
mens with  the  published  descriptions  and  figures,  I  am  convinced 
that  both  belong  not  only  to  the  same  genus,  but  to  the  same  spe- 
cies. What  seems  to  have  been  in  the  mind  of  Mr.  Dall  when  he 
penned  his  hasty  critique,  was  that  Professor  Seguenza  of  Messina 
had  referred  a  species  of  Terebratella  from  the  Sicilian  tertiaries  to 
Philippi's  species,  and  a  species  of  Terebratula  found  in  the  same 
formation  to  Lov^n's  species.  The  former  may  be  the  Terebratella 
Marioe  of  Mr.  Arthur  Adams  from  the  Japanese  seas ;  the  latter 
I  have  ascertained  to  be  rather  widelj^  distributed  in  the  North 
Atlantic.    I  have  the  honor  to  be.  Sirs,  your  very  obedient  servant, 

J.  Gyttn  Jeffreys,  Montreal,  Oct.  6,  1871. 

Affinities  of  Coccoliths  and  of  Sponges. — Mr.  H.  J.  Carter 
has  enunciated  the  theory  that  the  coccoliths  and  coccospheres 
which  are  found  in  deep-sea  mud,  and  have  recently  been  identified 
as  a  constituent  of  some  very  ancient  geological  strata,  are  not, 
as  held  by  Prof.  Huxley,  lowly  formed  animal  organisms,  but  are 
of  vegetable  origin.  This  theory  will,  the  writer  considers,  ex- 
plain the  apparent  anomaly  of  the  presence  in  deep  seas  of  a  lai*ge 
amount  of  animal  life  without  vegetable  organisms  for  their  sub- 
sistence. To  the  same  magazine  in  which  this  theory  is  pro- 
pounded, the  "Annals  and  Magazine  of  Natural  History,"  the 
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same  authority  contributes  a  paper  on  the  ultimate  structure  of  the 
calcareous  sponges,  confirming  what  has  already  been  written  on  the 
same  subject  by  Prof.  H.  James  Clark  of  Lexington,  Ky.  The  opin- 
ion of  these  two  writers  is,  that  the  sponges  as  a  group  are  most 
nearly  allied  to  the  Flagellate  Infusoria,  and  not,  as  Prof.  Hffickel 
has  proposed,  to  the  Ccelenterata.  Mr.  Carter  has  expressed  his 
opinion  that  they  are  more  closely  related  even  to  the  compound 
Tunicata,  a  view  which  is,  however,  dissented  from  by  Mr.  W.  S. 
Kent,  who  regards  them  as  a  distinct  group  of  the  Protozoa,  allied 
on  the  one  hand  to  the  Flagellate  Infusoria,  in  virtue  of  their  uni- 
ciliated  and  funnel-l)earing  cells,  and  on  the  other  to  the  simpler 
Rhizopoda,  in  the  presence  of  the  general  pervading  sarcode  layer, 
subservient  to  the  secretion  of  the  common  supporting  skeleton. 
While  opposed  to  Prof.  HaSckers  proposition  of  uniting  the  Spon- 
giadffi  and  Coslenterata  under  one  sub-kingdom,  Mr.  Kent  does 
not  deny  to  the  latter  the  position  of  the  next  round  of  the  ladder 
in  the  ascending  scale  of  organized  beings,  though  he  at  present 
considers  there  are  too  many  links  missing  to  permit  of  their 
fusion. — A.  W.  B. 

Lacord aire's  Coleoptera. — I  learn  from  that  agreeable  source 
of  entomological  information,  the  "Petite  Nouvelles  Entomolo- 
giques,"  that  M.  Chapuis  has  undertaken  to  complete  M.  Lacor- 
daire's  great  work,  which  was  interrupted  by  the  lamented  death 
of  its  talented  author.  M.  Chapuis  wishes  to  obtain  specimens  of 
the  following  genera,  in  which  he  is  still  deficient:  —  Megamerus, 
Prionesthis,  Rhynchostomis,  Atalesis,  AmetcUa,  Chiloxena,  Poly- 
optilus,  Macrolema,  Eubaptus  and  Ateledera,  etc.  I  am  informed 
that  our  friend,  Mr.  J.  S.  Baly,  who  possesses  the  finest  collection 
of  Chrysomelidse  in  the  world,  has  offered  it  to  M.  Chapuis  to 
make  every  use  of ;  and  I  trust  other  entomologists  will  follow  so 
generous  an  example. — Newman's  Entomologist. 

ft 

The  Stilt  Sandpiper  in  Massachusetts. — A  single  specimen 
of  this  species,  Micropalama  himantopiis^  was  taken  here  by  Albert 
£.  Mills,  at  Blacksmith  pond,  July  24,  the  present  year.  This  is 
the  first  recorded  instance  of  its  capture  in  this  State,  although  its 
occurrence  had  been  anticipated.  (Proceedings  Essex  Inst.,  V, 
294,  and  Aher.  Nat.,  HI,  639.)  It  was  in  company  with  a 
solitary  sandpiper,  Rhyacophilus  solitarius^  which  was  also  secured. 
Both  were  adult  females. — Oris  Fuller,  Needham,  Mass. 
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Gigantic  Salamani>br  from  China.  —  Father  David,  a  mis- 
sionary priest  of  the  order  of  Lazarists,  for  many  years  resident 
at  Pekin,  and  an  enthusiastic  naturalist,  has  discovered  in  China, 
besides  seyeral  new  and  extremely  interesting  species  of  animals, 
a  gigantic  aquatic  salamander,  allied  to  the  great  Sieboldia  of 
Japan.  The  remains  of  a  closely  allied  reptile  (Andrias)  are 
found  in  the  tertiary  fresh  water  deposits  of  Central  Europe. 

New  Habitat  of  Helix  lineata. — Among  the  North  Ameri- 
can landshells  that  are  remarkable  for  a  wide  range  of  distribu- 
tion is  the  little  Helix  (Hyalina?)  liriecUa  of  Say,  already  credited 
with  a  range  in  latitude  from  ^^  Gasp6  to  Texas,"  with  a  longitude 
from  the  Atlantic  to  ''  New  Mexico."  I  was  much  surprised  to  find 
specimens  in  a  box  of  Helices  recently  jcollected  on  the  banks  and 
in  the  neighborhood  of  Salmon  River,  Idaho,  and  sent  to  me  by 
Henry  Hemphill,  Esq.  The  internal  peripheral  teeth  I  should 
judge  to  be  coincident  with  varical  development  or  periodical 
growth,  and  rather  eccentric  in  occurrence  and  number ;  not  al- 
ways being  in  "pairs"* — but  sometimes  showing  only  one.  —  R. 
£.  C.  Stearns. 

New  Entomological  Books. — The  14th  fasciculus  of  Mul- 
sant's  "Opuscula  Entomologica  "  is  just  published.  The  3rd  vol- 
ume of  the  "  Natural  History  of  the  Ilemiptera  of  France  "  will 
be  ready  in  a  few  days,  and  will  contain  four  tribes.  M.  Mulsant 
has  published  the  new  edition  of  his  "  Historj'  of  the  Lamellicoms 
of  France,"  as  well  as  the  1st  part  of  the  "  Staphylinidse."  A 
new  edition  of  the  "  Iconography  and  Natural  History  of  Larvae 
of  Lepidoptera,"  by  M  M.  Duponcbel  and  Guen6e,  is  about  to  be 
issued  :  the  work  gives  descriptions  and  figures  of  a  great  number 
of  the  larvie  of  European  Lepidoptera,  of  course  including  Eng- 
lish species ;  these  figures  are  contained  in  ninet3^-three  plates^ 
excellently  coloured :  the  work  is  published  in  forty  fasciculi,  at 
one  franc  each.  Of  the  Iconography  and  Description  of  unpub- 
lished'Lepidoptera  of  Europe,  by  P.  Millicre,  twenty-five  fasciculi 
have  been  published,  and  these  contain  more  than  a  thousand  de- 
scriptions of  larvte,  pupae  and  perfect  insects,  with  the  plants  on 
which  the  larvae  feed,  and  other  details  of  their  life-history :  the 
work  is  worthy  the  support  of  all  lovers  of  the  science ;  nothing 

*  Vide  Binney  and  Bland^s  Land  and  Fresh  Water  Shells  of  North  America,  Part  I, 
p.  82)  flg.  84.  — Smithson.  Pub. 
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can  exceed  the  delicacy  and  finish  of  the  figures. — Newman's  Ento- 
mdlogisU 

GEOLOGY. 

The  Drift  Period. — In  a  paper  read  at  the  Lyceum  of  Natural 
History,  New  York  Oct.  24,  1870,  Prof.  Newberry  observed : — In 
the  sequence  of  events  included  in  our  Drift  period  there  is  a 
marked  break,  a  middle  period,  during  which,  over  most  of  the 
north-western  states,  no  Drift  deposits  were  made,  and  when  most 
of  this  area  was  covered  with  a  forest  growth  and  sustained  many 
and  large  animals.  At  a  subsequent  period,  all  parts  of  this  area, 
less  than  five  hundred  feet  above  the  highest  of  our  present  great 
lakes  was  submerged,  and  most  portions  of  it  covered  to  greater 
or  less  depth,  with  new  Drift  deposits,  clays,  sands,  gravel  and 
boulders,  a  large  part  of  northern  and  remote  origin.  Nearly  all 
the  large  boulders  of  the  Drift  belonging  to  this  later  epoch  are 
sometimes  of  great  size  (one  hundred  tons)  and  have  h^en.  floaJted 
to  their  present  positions,  as  they  overlie  undisturbed  stratified 
sands  and  cla3's,  which  would  have  been  broken  up  and  carried 
away  by  glaciers  or  currents  of  water  moving  with  sufficient  ve- 
locity to  transport  these  blocks.  Hence  they  must  have  been 
fioated  fV-om  the  Canadian  highlands,  the  place  of  origin  of  most 
of  them,  by  icebergs.  This  epoch  of  the  Drift  period  I  have  there- 
fore termed  the  Iceberg  Epoch.  During  this  epoch  the  submer- 
gence of  the  land  in  the  interior  of  the  continent,  was  greater 
than  in  the  epoch  of  the  deposition  of  the  Champlain  and  Erie 
clays,  and  all  the  area  north  of  the  Ohio  was  covered  with  water 
np  to  a  height  of  over  five  hundred  feet  above  Lake  Erie,  or  one 
thousand  one  hundred  feet  above  the  ocean  level.  The  highlands 
of  south  eastern  Ohio,  and  most  of  the  country  south  of  the  Ohio 
river  were  not  covered  by  this  fiood  and  now  bear  no  drift  deposit 
of  any  kind.  Tracing  out  the  line  of  ancient  water-surface,  we 
find  that  the  depression  was  greater  towards  the  north,  so  that 
the  Alleghanies  and  their  foot-hills,  and  also  a  wide  area  of  com- 
paratively low  country  in  the  southern  states  formed  not  only  a 
shore,  but  a  continental  limit  to  the  great  interior  iceberg-ridden 
sea  of  the  later  Drift  Epoch.  In  the  western  reaches  of  this  sea, 
which  was  of  ftesh  water  in  the  later  centuries  of  its  existence, 
was  deposited  the  Loess  or  '^  Bluff"  which  I  have  elsewhere  desig- 
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nated  as  the  later  lacustrine,  non-glacial  drift.  During  the  depo- 
sition of  the  Loess  the  interior  sea  was  already  narrowing  and 
growing  shallower  by  the  cutting  down  of  its  outlet  or  by  conti- 
nental elevation,  or  both.  The  descent  of  the  water-level  and 
decrease  of  water-surface  have  been  going  on  perhaps  constantly, 
but  not  uniformly,  to  the  present  time,  when  the  area  of  the  great 
lakes  is  the  insignificant  eighty-five  thousand  square  miles  it  now  is. 
In  the  descent  of  the  water-level,  retarded  at  certain  periods,  ter- 
races and  beach  lines  were  formed  at  various  places  by  the  shore 
waves.  With  these  history  begins.  This  then  is  the  classification 
I  would  suggest  of  the  drift  deposits  as  they  occur  in  the  valley 
of  the  Mississippi,  premising  that  here,  as  in  other  geological  pe- 
riods, the  column  is  nowhere  absolutely  complete :  — 


Period. 


Epochs. 


Strata. 


Notes. 


Qnaternary. 


Terrace. 


Terraces, 
'    Beaches, 
LOesB. 

Iceberg 
Drift, 
Ldoas. 


Forest 
Bed. 


''     Brie 
Clays. 


.    Glacial.      \ 


Glacial 
Drift. 


Sand  and  grayel  beaches  with  logs, 
leaves,  and  ftvsh-wator  shells.  Loess 
with  ft«8h-water  and  iand-shells. 

Boulders,  gravel,  sand,  and  clay, 
drifted  logs,  elephant  and  mastodon 
teeth  and  bones. 

Soil-peat  with  mosses,  leaves,  logs, 
stumps,  branches,  and  standing  trees, 
mostly  red  cedar.  Elophas,  mastodon, 
Castoroides,  etc. 

Laminated  clays  with  sheets  of  grav- 
el, occasional  rounded  and  scratched 
northern  boulders,  many  angular  pieces 
of  underlying  rocks. 

Local  beds  of  bon)dei*s  and  rarely 
boulder  clay  resting  on  the  glaciated 
surface. 


From  the  above  table  it  will  be  seen  that  the  remains  of  ele- 
phant, mastodon,  and  the  gigantic  beaver,  occur  in  the  forest-bed 
and  in  all  the  succeeding  drift  deposits.  It  should  also  be  said 
that  they  are  found  in  still  greater  abundance  in  peat-bogs  and  al- 
luvial deposits  which  belong  to  the  present  epoch.  We  have  seen 
that  the  submergence  of  the  later  drift  epoch,  though  so  wide- 
spread, left  a  large  part  of  the  area  lying  between  the  Mississippi 
and  Atlantic  uncovered.  This  area  the  elephant,  mastodon,  great 
beaver,  etc.,  inhabited  during  the  continuance  of  the  flood  that 
covered  the  forest  bed.  From  this  retreat  they  issued  with  the 
subsidence  of  the  water,  following  the  retreating  shore-line,  till 
they  occupied  all  the  region  now  exposed  about  the  great  lakes. 
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By  what  influence  they  Anally  became  extinct,  we  cannot  yet  say. 
It  has  been  claimed  that  they  continued  to  exist  down  to  the  ad- 
vent of  man,  and  that  he  was  an  agent  in  their  destruction.  This 
statement  may  be  true  but  requires  further  proof  before  it  can  be 
accepted  with  confidence.  The  vegetation  of  the  forest  bed  in- 
dicates a  cold  climate,  thus  confirming  what  we  had  otherwise 
learned  of  the  habits  of  the  extinct  elephant.  He  was  clothed 
with  long  hair  and  wool,  was  capable  of  enduring,  and  probably 
preferred  a  subartic  climate,  and  was  associated  in  this  country  as 
in  Europe,  with  the  musk  ox  and  the  reindeer.  We  may  therefoitJ 
infer  that  progressive  increase  in  the  annual  temperature,  drove 
most  of  the  animals  of  the  Forest-bed  northward,  and  caused  to 
gather  on  the  shores  of  the  Arctic  sea,  the  herds  of  elephants 
whose  remains  so  much  impress  all  travellers  who  visit  that  region. 
This  was  probably  the  scene  of  the  last  vigorous  and  abundant 
life,  and  of  the  death  of  the  species ;  an  event  consequent,  per- 
haps, on  the  action  of  local  causes,  which  we  shall  comprehend 
when  we  have  opportunities  of  studying  the  record.  One  remark- 
able statement  in  regard  to  the  Forest-bed  requires  notice.  In 
more  than  one  instance,  parties  digging  wells  in  south-western 
Ohio,  have  reported  not  only  that  they  found  a  black  soil  and  logs, 
but  *'  some  of  the  logs  bore  marks  of  the  axe,  and  were  sur- 
rounded with  chips."  These  stories  I  formerly  rejected  as  pure 
fabrications  ;  but  in  the  light  of  recent  observations,  they  seem  to 
me  to  be  in  part  true,  and  not  difiScult  of  explanation. —  Nature. 

The  Structure  of  Fossil  Cryptogams. — At  the  recent  meet- 
ing of  the  British  Association  for  the  Advancement  of  Science 
held  at  Edinburgh,  Prof.  W.  C.  Williamson  read  a  paper  in  which 
he  suggested  a  new  mode  of  classification  of  fossil  cryptogams. 
He  proposes  to  separate  the  vascular  cryptogams  into  two  groups, 
the  one  comprehending  Equisetacese,  Lycopodiaceae  and  Isoetaceae, 
to  be  termed  the  Cryptogamiae  Exogenae,  linking  the  Cryptogams 
with  the  true  Exogens  through  the  Cycads ;  the  other,  called  the 
Cryptogamiae  Endogeme,  to  comprehend  the  ferns,  which  will  unite 
the  Cryptogams  with  the  Endogens  through  the  palms.  lie  consid- 
ers the  fossil  arborescent  Cryptogams  allied  to  Lycopods  including 
the  Lepidodendra,  Stigmaria;,  Sigillariae,  etc.,  to  be  true  crypto- 
gams with  an  exogenous  woody  axis,  and  not  entitled  to  the  epi- 
thet of  Acrogens.     They  differ  from  ferns  in  not  having  closed 
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fibro-vascular  bundles  ;  but  their  growth  results  from  the  develop- 
ment,  within  the  stem,  of  a  vascular  woody  cylinder,  which  grew 
thicker  year  by  year,  such  thickenings  being  the  result  of  addi- 
tions to  the  exterior  of  the  previous  growth.  Professor  William- 
son's theory  was,  however,  sharply  contested  by  Mr.  Carruthers 
and  Professors  NcNab  and  Dyer,  who  adhered  to  the  old  view  of 
the  essential  identity  of  structure  of  all  woody  cryptogamous 
steins. — A.  W.  B. 

Supposed  Vegetable  Fossils.  —  At  a  recent  meeting  of  the 
Geological  Society  of  London,  Mr.  W.  Carruthers  enumerated  a 
number  of  bodies  which  he  believes  to  have  been  erroneously 
described  as  vegetable  fossils.  Among  these  are  dendritic  mark- 
ings which  have  been  treated  as  foliage ;  two  genera  and  three 
species  of  supposed  fossil  fruits  which  are  really  impressions  of 
air-bubbles  in  moist  clay ;  reptilian  eggs  in  the  Stonefield  Slate 
and  Wealden  of  the  Isle  of  Wight  which  have  been  considered  to 
be  fruits ;  and  the  curious  prehensile  booklets,  arranged  in  rows 
on  the  arms  of  a  calamary,  found  fossil  in  the  lithographic  stone 
of  Solenhofen,  which  have  been  figured  and  described  by  Count 
Sternberg  as  a  fossil  vegetable.  —  A.  W.  B. 

The  Geology  of  the  White  Mountains. — The  geology  of 
these  mountains  is  most  intricate.  It  is  not  known  whether  its 
granite  and  slate  rocks  are  of  Lauren tian,  Silurian,  or  Devonian 
age  alone,  or  whether  all  of  these  formations  may  not  be  repre- 
sented. Prof.  C.  H.  Hitchcock,  the  state  geologist  of  New  Hamp- 
shire, has  made  the  interesting  discovery  of  upper  Silurian  corals 
in  Littleton,  N.  H.  The  limestone  containing  these  corals  has 
been  traced  for  about  three  miles,  and  appears  to  be  overlaid  by  a 
clay  slate,  containing  a  few  worm  trails.  The  limestone  rock 
appears  identical,  as  we  learn  from  the  ^'American  Journal  of 
Science,"  with  that  cropping  out  upon  Lake  Memphremagog. 

Origin  op  Ocean  Currents. — It  seems  that  the  views  of  ocean 
currents  advocated  by  Prof.  Carpenter  were  first  recognized  by 
Prof.  J.  D.  Dana,  in  1852,  in  the  reports  of  "Wilkes's  Exploring 
Expedition"  and  the  "  American  Journal  of  Science."  Plrof.  Dana 
remarks  that  facts  elicited  by  Carpenter  from  deep  sea  explora- 
tions "  remove  all  remaining  doubt  with  regard  to  the  universality 
of  the  movement  and  the  oneness  of  the  system.    At  the  same 
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time  there  does  not  appear  to  be  any  good  reason  for  separating 
from  the  system  the  Gulf  Stream,  as  is  done  by  Dr.  Carpenter." 
Prof.  Dana  also  seems  to  agree  with  Croll  as  to  the  thermal  work 
of  the  Gulf  Stream. 

New  Carboniferous  Spider. — Mr.  Woodward  describes,  as 
stated  in  "Nature,"  from  the  Dudley  coal  field,  a  Phrynus-like 
spider  which  he  named  Eophrynus  Prestvicii.  A  fossil  Lycosa-like 
spider  had  previously  been  found,  also  a  Phalangium-like  species 
from  the  same  formation.  The  present  animal  represents  a  third 
group  of  Arachnids  which  lived  during  the  Coal  period. 

Singular  Albino. — The  Museum  of  the  Agricultural  Depart- 
ment at  Washington,  contains  an  "  albino "  Bob-o'-link  {Dolicho- 
nyx  oryzivorus),  shot  in  that  vicinity,  illustrating  a  rare  and  curi- 
ous condition.  It  is  of  a  uniform  clear  pale  yellow^  exactly  like  a 
canary-bird. — Elliott  Coues . 
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MICROSCOPY. 

Proceedings  of  the  Section  of  Microscopy  of  the  Boston 
Society  op  Natural  History,  Oct.  11,  1871.  —  Mr.  Greenleaf 
stated  in  reference  to  the  living  Amoebse  shown  at  the  last  meet- 
ing, that  he  had  not  found  the  slightest  trace  of  any  return  move- 
ment in  those  organisms.  He  had  seen  a  central  forward  current, 
but  never  the  two  return  side  currents,  so  often  described.  He 
considered  these  merely  optical. 

Mr.  Stodder  said  he  had  tried  collecting  germs  from  the  atmos- 
phere. He  had  always  found  great  difficulty  in  obtaining  micro- 
scopically pure  distilled  water.  This  last  summer  he  had  used  a 
glass  vessel  filled  with  ice,  on  which  the  moisture  of  the  air  con- 
densed outside.  In  this  manner  nothing  not  in  the  air  was 
obtained.  In  his  examinations  he  had  followed  the  method  given 
by  Dr.  Maddox  in  the  Feb.  (1871)  number  of  the  "Monthly 
Microscopical  Journal." 

He  first  placed  his  germs  in  molasses,  but  subsequent  examina^ 
tions  showed  that  this  contained  germs  of  its  own.  He  next  took 
pure  crystals  of  sugar  dissolved  in  the  water  collected,  and  placed 
on  a  slide.  To  keep  the  moisture  present  he  had  used  the  method 
given  by  Dr.  Maddox. 
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His  first  collection,  made  Aug.  11,  developed  in  a  few  weeks 
sphores,  mycelium,  and  spores  of  fungi  in  great  abundance.  Other 
collections  of  the  same  date  have  as  yet  developed  but  little 
life.  He  had  found  that  in  these  experiments  no  animal  life 
was  developed. 

Mr.  Greenleaf  showed  a  slide  with  a  small  hole  drilled  in  the 
centre.  By  resting  the  slide  on  the  edge  of  a  shallow  tray  con- 
taining water,  so  that  the  hole  shall  be  below  the  water  level, 
we  have  a  self-supplying  water  cell,  which  is  completed  by  placing 
a  thin  glass  cover  over  the  hole. 

Mr.  Stodder  said,  "Dr.  Woodward  has,  I  think,  carried  micro- 
photography  to  greater  perfection  than  any  one  else.  I  have  here 
several  photographs  of  great  beauty,  delicacy  and  accuracy,  taken 
with  high  powers  and  of  very  difficult  objects."  He  then  showed 
the  following :  Amhipleura  pelludda^  with  Powell  and  Lealand's  so 
called  T^,  a  ToUes'  -^  and  ^  and  another  y\y,  and  Powell  and  Lea- 
land's  ^,  and  with  a  Tolles'  ^,  all  immersion  lenses,  and  all  magni- 
fied to  nearly  1000  diam.  Also  positives  on  glass  of  the  same  ob- 
jects with  Tolles'  ^  920  diam.  with  eye-piece  and  256  without.  AU 
these  show  the  transverse  strise  distinctly.  Also  JStauroneis  ^Stotf- 
den  Greenleaf  1000  diam.  and  3750  diam.  and  S.  BaUeyi  with 
Powell  and  Lealand's  ^  =  3000  diam. 

Mr.  Bicknell  spoke  of  the  difficulty  of  using  the  microscope 
vertically,  a  position  which  is  often  necessary  in  such  work  as  ob- 
serving living  animals  in  fluid,  picking  out  Foraminifcrse  from 
sand,  etc.  He  had  obviated  this  difficulty  by  using  an  ordinary 
Nachet  camera  lucida.  By  placing  the  camera  on  the  eye-piece  in 
the  usual  manner,  and  looking  into  the  underside  of  the  camera, 
at  an  angle  of  about  30®  from  the  horizontal,  a  perfect  view  of  the 
objects  on  the  stage  of  the  microscope  is  obtained.  The  position 
is  thus  very  easy  and  entirely  free  from  the  usual  constraint  at- 
tending the  use  of  the  microscope  when  in  a  vertical  position. 

Mr.  Bicknell  also  exhibited  an  achromatic  condenser,  made  in 
the  form  of  an  eye-piece.  Dr.  Beale  in  "  How  to  work  with  the 
Microscope  "  has  recommended  the  use  of  the  Kellner  eye-piece  as 
a  condenser,  and  says  ''by  stopping  off  the  greater  4)art  of  the 
light  passing  through  the  condenser,  by  placing  over  the  upper 
lens  a  thin  plate  with  a  very  small  central  hole,  a  great  advantage 
results  in  working  with  high  powers."  In^the  condenser  shown  by 
Mr.  Bicknell  the  amount  and  direction  of  the  light  is  controlled 
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by  a  revolving  diaphragm  placed  between  the  lenses  in  the  place 
where  the  diaphragm  is  usually  placed  in  an  eye-piece.  There  are 
three  holes  of  different  sizes  for  direct  light,  one  hole  with  a  central 
stop  for  dark  field,  which  gives  an  admirable  effect  with  objectives 
under  30° ;  and  two  oval  openings,  and  one  oblong  opening  espe- 
cially for  the  binocular.  The  oval  openings  are  opposite  each 
other  and  are  in  use  at  the  same  time,  giving  two  oblique  pencils 
of  light,  converging  to  a  point,  and  which  are  very  useful  for  the 
binocular.  This  condenser  was  used  with  various  objectives  from 
l^  inch  to  a  ^  of  an  inch,  giving  ample  light  for  the  latter  with 
the  highest  eye-pieces. 

Mr.  Bicknell  stated  that  with  this  condenser  and  a  ^  of  onl}' 
100°  aperture,  he  had  seen  the  same  test  object  which  had  required 
a  T^j  or  a  T^  of  150°  when  used  without  it. 

The  State  Microscopical  Society  of  Illinois  has  issued  a  pro- 
spectus of  '^  The  Lens,"  a  Quarterly  Journal  of  Microscopy  and 
the  Allied  Natural  Sciences :  with  the  Transactions  of  the  State 
Microscopical  Society  of  Illinois ;  the  first  number  to  appear  on 
the  first  of  October.  It  will  be  an  octavo,  each  number  containing 
at  least  forty-eight  pages  of  reading  matter.  Terms,  two  dollars 
per  annum  in  advance.  Address  Charles  Adams,  Secretary  of  the 
Publishing  Committee,  1000  Michigan  Avenue,  Chicago,  or  the 
the  Editor,  S.  A.  Briggs,  177  Calumet  Avenue,  Chicago.  Though 
its  appearance  has  been  delayed  by  the  fire,  we  learn  that  it  will 
soon  be  issued. 

The  Use  of  the  Microscope  in  Studying  the  Embryology  of 
THE  Skull.  —  His  work  had  not  direct  reference  to  the  subject 
of  teleology,  nor  to  the  structure  of  the  tissues  ;  but  his  object  had 
been  to  work  out  the  metamorphosis  of  the  skull,  and  to  see  the 
tissues  as  they  begin  to  difl'erentiate  and  modify-  to  form  the  em- 
bryo. The  subject  was  a  very  large  one,  and  had  been  principally 
labored  at  by  the  great  German  embryologists.  He  had  spent 
the  last  two  years  in  studying  the  development  of  the  frog's  skull, 
in  watching  the  different  and  numerous  stages  which  that  creature 
undergoes,  gnd  the  relations  it  bears  to  other  creatures  of  the  ver- 
tebrate type,  always  remembering  that  the  frog  was  essentially  a 
fish.  He  had  been  in  some  degree  unprepared  for  the  extent  of 
the  metamorphic  changes  that  the  frog  underwent.  He  had  workeil 
out  this  subject  into  ten  artificial  stages,  the  first  of  which  he  had 
obtained  when  the  frog  was  in  the  egg.    In  the  first  stage  of  its 
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morphological  development  the  animal  was  two  stages  below  the 
youngest  described  embryo  of  the  lowest  kind  of  fish,  but  one. 
The  larva  of  the  lamprey  was  the  earliest  condition  of  a  fish's 
skull  with  which  we  are  acquainted.  He  had  succeeded  in  getting 
two  stages  below  the  larva  of  the  lamprey.  From  this  stage  he 
had  worked  up  the  development  of  the  frog  until  he  came  to  the 
tadpole,  which  is  the  representation  of  the  types  of  rays  and 
sharks.  As  he  ascended  in  the  various  stages  the  likeness  to  the 
other  vertebrata  became  very  apparent.  In  an  adult  frog  (Eana 
temporaria)  he  had  obtained  a  metamorphic  development  of  such 
height  that  it  bordered  upon  our  own  class,  the  Mammalia.  At  the 
same  time  it  should  be  stated  that  other  parts  of  that  frog's  skull 
retained  the  simplicity  of  the  adult  lamprey.  In  the  frog  we  had  a 
creature  who  had  run  across  the  whole  circle  of  types,  creeping  grad- 
ually up  to  the  Mammalia  and  yet  never  losing  his  relation  to  the 
original  type,  but  retaining  its  structure  and  relation  to  the  very 
end,  although  subdividing  and  metamorphosing  certain  of  the  facial 
arches  into  the  very  number  of  parts  that  we  have  in  our  own 
inner  ear.  The  chain  of  bones  in  the  human  ear  (the  hammer, 
the  anvil,  the  round  bone  and  the  stiiTup)  had  caused  a  great  deal 
of  trouble  to  anatomists  in  their  attempts  to  trace  the  series  of 
metamorphic  changes.  He  had,  however,  made  this  clear  by  trac- 
ing the  history  of  the  facial  bones  of  a  frog,  a  creature  which  was 
but  a  fish  in  respect  of  its  earliest  embrj'onic  conditions.  Suppos- 
ing the  doctrine  of  development  to  be  true,  it  would  seem  that  we 
ourselves  have  come  originally  in  some  line  sub-parallel  to  the  frog 
(he  would  not  say  from  the  frog  itself,  although  man  had  repeated 
the  form  tail-less).  Even  in  the  highest  oviparous  vertebrates  no 
sub-division  of  a  facial  bar  to  form  that  tiny  but  really  important 
part  of  the  human  skull,  the  os  orbiculare^  ever  obtained.  In 
this  respect  the  frog  comes  nearer  to  the  Mammalia  than  any  bird. 
Birds  have  branched  out  in  a  direction  quite  away  from  the  ordi- 
nary line,  and  have  culminated  in  their  own  glorious  types.  If  it 
is  desired  to  trace  the  development  of  the  Mammalia,  inquiries 
must  commence  with  the  Batrachia,  and  in  such  inquiries  the 
thought  constantly  occurs  that  between  us  and  the  Batrachia  there 
have  been  lost  whole  groups  of  creatures.  We  were  only  just  be- 
ginning to  see  the  manner  in  which  the  work  of  tracing  the  devel- 
opment of  the  higher  forms  of  animal  life  was  to  be  carried  on. 
— From  Address  of  H,  W.  Parker^  before  the  Royal  Microscopical 
Society^  in  the  Monthly  Microscopical  Journal. 


NOTES. 

The  death  of  Sir  Roderick  Impey  Murchison  occurred  on  the 
22d  of  October,  ^t  the  age  of  severity-nine.  He  was  not  a  gradu- 
ate of  either  of  the  great  universities,  but  like  Faraday,  Miller  and 
several  other  prominent  English  scientists  is  said  to  have  had  in 
early  life  only  an  ordinary  education.  lie  studied  at  the  Military 
College  at  Marlow,  and  was  an  officer  in  the  army  from  1807  to 
1816.  In  1831  he  began  to  study  geology  practically  and  at  the 
end  of  five  years  published  his  celebrated  Silurian  system.  In 
1836  he  was  employed  in  the  geological  survey  of  Russia.  He 
contributed  over  a  hundred  memoirs  to  scientific  journals,  and  was 
among  the  first  to  call  attention  to  the  Australian  gold  fields.  He 
was  long  President  of  the  Geological  Society  of  London,  and  at 
the  time  of  his  death  was  President  of  the  Royal  Geological  So- 
ciety. 

The  U.  S.  Coast  Survey  Steamer  F.  R.  Hassler,  commander  P. 
C.  Johnson,  U.  S.  N.,  now  arrived  at  Boston,  will  be  despatched  as 
soon  as  ready  to  the  coast  of  California  for  the  survey  for  which 
she  is  designed. 

Prof.  Peirce,  Superintendent  of  the  Coast  Survey,  to  make  this 
long  voyage  by  way  of  the  Straits  of  Magellan  as  profitable  as 
possible  to  science,  has  offered  to  Prof.  Agassiz  the  direction  of  a 
scientific  party  to  sail  in  her,  and  pursue  during  the  voyage  deep 
sea  researches  and  investigations  in  natural  history  at  the  diff'erent 
points  of  stoppage.  The  party  will  consist  of  Prof.  Agassiz  as 
director  (accompanied  by  Mrs.  Agassiz,)  Ex-President  Hill  of 
Harvard  College  as  physicist.  Assist.  L.  F.  Pourtales  of  the  Coast 
Survey  in  charge  of  deep  sea  dredgings.  Dr.  Steindachner  as 
icthyologist,  Mr.  Blake  as  ichthyologist  and  draughtsman.  Some 
of  the  officers  of  the  ship  have  also  qualified  themselves  to  assist 
in  various  researches.  The  point  at  which  the  steamer  will  prob- 
ably stop  will  be  Bermuda,  Trinidad,  Rio  Janeiro,  Montevideo,  the 
Falkland  Islands,  the  Straits  of  Magellan,  Juan  Fernandez,  the 
Gallapagos.  The  ship  is  fitted  out  with  a  special  view  to  deep  sea 
soundings  and  dredgings,  and  with  all  possible  contrivances  for 

catching  fish,  etc. 

(787) 


738  ANSWERS   TO   CORRESPONDENTS.      BOOKS   RECEIVED. 


ANSWERS   TO  CORRESPONDENTS. 

E.  M.  Bm— The  Sesia  pOasguM  is  described  in  Morris's  Synopsis  of  the  Lepidoptera 
of  U.  S.  published  by  the  Smithsonian  Institntion. 
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THE  MAMMOTH  CAVE  AND  ITS   INHABITANTS. 

BY  THE  EDITOftS. 

After  the  adjournment  of  the  meeting  of  the  American  Associ- 
ation for  the  Advancement  of  Science,  held  at  Indianapolis,  in 
August  last,  a  large  number  of  the  members  availed  themselves  of 
the  generous  invitation  of  the  Louisville  and  Nashville  Railroad 
Company,  to  visit  this  world  renowned  cave,  and  examine  its  pe- 
culiar formation  and  singular  fauna. 

The  cave  is  in  a  hill  of  the  subcarboniferous  limestone  forma- 
tion in  PMmondson  County,  a  little  to  the  west  and  south  of  the 
centre  of  Kentucky.  Green  river,  which  rises  to  the  eastward  in 
about  the  centre  of  the  state,  flows  westward  passing  in  close 
proximity  to  the  cave,  and  receiving  its  waters  thence  flows  north- 
westerly to  the  Ohio. 

The  limestone  formation  in  which  the  cave  exists,  is  a  most  in- 
teresting and  important  geological  formation,  corresponding  to 
the  mountain  limestone  of  the  European  geologists,  and  of  con- 
siderable geological  importance  in  the  determination  of  the  west- 
ern coal  fields. 

We  quote  the  following  account  of  this  formation  from  Major  S. 
S.  Lj^'on's  report  in  the  fourth  volume  of  the  Kentucky  Geological 
Survey,  pages  509-10. 

*'  The  sinks  and  basins  at  the  head  of  Sinking  creek  exhibit 
in  a  striking  manner,  the  eroding  eflect  of  rains  and  ft"ost  —  some 
of  the  sinks,  which  arc  from  forty  to  one  hundred  and  ninety  feet 
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deep,  covering  an  area  of  from  five  acres  to  two  thousand.  The 
rim  of  sandstone  surrounding  these  depressions  is,  generally, 
nearly  level ;  the  outcropping  rocks  within  are  also  nearly  horizon- 
tal. Near  the  centre  there  is  an  opening  of  from  three  to  fifteen 
feet  in  diameter ;  into  this  opening  the  water  which  has  fallen  within 
the  margin  of  the  basin  has  been  drained  since  the  da}'  when  the 
rocks  exposed  within  were  raised  above  the  drainage  of  the  coun- 
try, and  thus,  by  the  slow  process  of  washing  and  weathering,  the 
rocks,  which  once  filled  these  cavities,  have  been  worn  and  carried 
down  into  the  subterranean  drainage  of  the  country.  All  this  has 
e\ddently  come  to  pass  in  the  most  quiet  and  regular  manner. 
The  size  of  the  central  opening  is  too  small  to  admit  extraordinar)* 
floods  ;  nor  is  it  possible,  with  the  level  margin  around,  to  suppose 
that  these  cavities  were  worn  by  eddies  in  a  current  that  swept  the 
whole  cavernous  member  of  the  subcarboniferous  limestone  of 
western  Kentucky  ;  but  the  opinion  is  probable  that  the  upheaving 
force  which  raised  these  beds  to  their  present  level,  at  the  same 
time  ruptured  and  cracked  the  beds  in  certain  lines ;  that  after- 
wards the  rains  were  swallowed  into  opei^ings  on  these  fractures, 
producing,  by  denudation,  the  basins  of  the  sinkhole  country,  and 
further  enlarging  the  original  fractures  by  flowing  through  them, 
and  thus  forming  a  vast  system  of  caverns,  which  surrounds  the 
western  coal  fleld.  The  Mammoth  Cave  is,  at  present,  the  best 
known,  and,  therefore,  the  most  remarkable." 

So  much  has  been  written  on  the  cave  and  its  wonders,  that  to 
give  a  description  of  its  interior  would  be  superfluous  in  this 
connection,  even  could  we  do  so  without  unintentionally  giving 
too  exaggerated  statements  which  seems  to  be  the  natural  result 
of  a  day  underground,  at  least  so  far  as  this  cave  is  concerned, 
for  after  reading  any  account  of  the  cave,  one  is  disappointed  at 
finding  the  reality  so  unlike  the  picture.  As  the  Association  party 
was  accompanied  by  one,  *  who  while  a  most  enthusiastic  collector 
and  explorer,  was  also  a  calm  recorder  of  statements  made  by^ 
the  geologists  of  the  party,  we  can  not  do  better  in  conveying  to 
our  readers  the  general  geological  character  and  structure  of  the 
cave  than  to  copy  his  account. 

"As  we  expected  to  remain  within  the  cave  a  long  time,  our 
trusty  guide,  Frank,  had  provided  himself  with  a  well-filled  can 
of  oil,  to  replenish  our  lamps,  and  with  this  strapped  upon  his 
back  he  led  the  way  into  the  thick  darkness.  We  shall  attempt 
no  description  of  the  cave.  Its  darkness  must  be  felt  to  be  ap- 
preciated, and  no  form  of  expression,  understood  by  mortals  who 
have  never  descended  to  its  cavernous  depths,  nor  trod  its  gloomy 

*  W.  p.  FIBHB4CK,  Esq.,  of  the  Indianapolis  Daily  Journal. 


. 
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corridors,  can  convey  any  thing  like  an  adequate  idea  of  the  place. 
After  spending  fifteen  hours  within  its  chambers,  it  is  absolutely 
n  auseating  to  read  the  descriptions  which  have  been  current  in  the 
letters  of  newspaper  correspondents  for  a  quarter  of  a  century, 
and  even  the  vigorous  and  picturesque  language  of  Bayard  Taylo' 
becomes  tame  and  commonplace  when  it  attempts  to  describe  thisi" 
subterranean  wonder  of  the  world. 

How  and  when  the  cave  was  made,  were  the  leading  questions 
in  the  minds  of  the  geologists.  They  do  not  believe  that  the  cave 
was  the  immediate  result  of  some  violent  upheaval  of  the  strata, 
which  left  these  vast  crevices  and  chambers  of  which  the  cave  is 
composed ;  neither  do  they  share  the  popular  belief  that  the  rapid 
and  violent  action  of  some  subterranean  stream  of  water  has 
worn  these  deep  channels  through  the  limestone  ;  on  the  contrary, 
they  find  conclusive  evidence  that  the  same  agencies  are  at  work 
and  the  same  changes  in  progress  to-day  that  have  been  slowly, 
steadily  and  quietly,  through  vast  periods  of  time,  accomplishing 
the  marvellous  wonders  that  now  astonish  the  beholder.  The  cave 
is  wrought  in  the  stratum  known  as  the  St.  Louis  limestone,  which, 
in  some  places  reaches  a  thickness  or  depth  of  four  hundred  feet. 
This  stone  is  dissolved  whenever  it  is  subjected  to  the  influence  of 
running  of  dripping  water  impregnated  with  carbonic  acid  gas. 
Water  exposed  to  the  air  readily  absorbs  this  gas,  and  surface  water 
percolating  through  small  fissures  of  the  limestone,  dissolves  it. 
Another  fact  should  be  stated.  When,  during  this  process  of  so- 
lution, the  water  becomes  thoroughly  impregnated  with  lime,  it 
loses  its  power  to  dissolve  the  stone.  The  following  conditions, 
then,  were  essential  to  the  productions  of  the  cave,  assuming  what 
is  not  disputed  by  geologists,  that  the  place  where  the  cave  now  is, 
was  once  nearly  solid  limestone.  First,  that  there  should  be  fis- 
sures in  the  strata,  allowing  the  ingress  of  the  surface  water.  Sec- 
ondly, there  should  be  a  place  or  places  of  exit  for  the  water  charged 
with  limestone  in  solution.  Without  the  latter,  the  water  would 
become  charged  with  lime,  fill  up  the  crevices,  and  the  dissolving 
process  would  cease.  These  conditions  are  all  present  to-day,  ami 
have  remained  the  same  during  the  countless  ages  that  have  passed 
away  while  the  work  has  been  in  progress.  There  have  doubtless 
been  times  in  the  history  of  the  cave,  when,  owing  to  a  greater 
flow  of  water,  the  work  has  progressed  more  rapidly  than  at  pres- 
ent, but  that  the  results  have  been  accomplished  in  the  manner 
stated,  rather  than  by  the  process  of  attrition  by  rapid  currents  of 
large  volumes  of  water,  seems  to  be  the  general  opinion  of  scien- 
tific men.  This  theory  is  strengthened  by  the  fact  that  where  the 
cave  attains  its  greatest  heights,  and  reaches  its  lowest  depths, 
the  dripping  waters  have  never  ceased  their  labors,  and  are  busily 
at  work  to-day.  In  the  Mammoth  Dome,  for  instance  —  rarely 
seen  by  visitors,  on  account  of  the  dangers  and  fatigue  incident  to 
the  jonri^y  —  where  the  chasm  attains  a  height  and  depth  of  more 
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than  two  hundred  and  fifty  feet,  a  cascade  falls  from  a  great  height, 
and  keeps  the  entire  surface  of  the  rocks  covered  with  dripping 
water.  This,  falling  into  a  deep  pit  below,  finds  an  exit  throagh 
which  it  bears  away  a  portion  of  the  lime  composing  the  rock. 
After  a  walk  of  thirteen  hours,  our  guide  informed  us  that  he  would 
conduct  us  to  the  Mammoth  Dome  if  we  felt  able  to  bear  the 
fatigue  of  the  journey.  Foot-sore  and  weary,  we  were  not  in  a 
favorable  condition  for  so  arduous  an  undertaking,  but  Mr.  Thomas 
Kite  of  Cincinnati,  who  had  visited  the  locality  thirty  years  ago, 
urged  us  to  go,  and  told  us  the  sight  of  this  Dome  was  worth  all 
the  rest.  Provided  with  magnesium  and  calcium  lights,  we  crawled 
and  climbed  our  way  to  the  brink  of  the  pit,  the  bottom  of  which 
was  reached  by  a  rickety  ladder,  slippery  and  dripping  with  water. 
A  portion  of  the  party  descended,  and  when  all  were  ready  the 
lights  were  ignited,  and  the  immense  dome  wan  revealed  to  us  in 
all  its  majestic  beauty.  Upon  our  return,  three  hearty  cheers  were 
given  to  the  good  friend  at  whose  earnest  solicitation  we  under- 
took this  part  of  our  journey. 

We  are  indebted  to  Professor  Alexander  Winchell,  of  the  Uni- 
versity of  Michigan,  for  the  following  abstract  of  his  views  con- 
cerning the  formation  of  the  cave. 

'  The  country  of  the  Mammoth  Cave  was  probably  dry  land  at 
the  close  of  the  coal  period,  and  has  remained  such,  with  certain 
exceptions,  through  the  Mesozoic  and  Ceenozoic  ages,  and  to  the 
present.  In  Mesozoic  times,  fissures  existed  in  the  formation, 
and  surface  waters  found  their  way  through  them,  dissolving  the 
limestone  and  continually  enlarging  the  spaces.  A  cave  of  con- 
siderable dimensions  probably  existed  during  the  prevalence  of  the 
continental  glaciers  over  the  northern  hemisphere.  On  the  dis- 
solution of  the  glaciers,  the  flood  of  water  which  swept  over  the 
entire  country,  transporting  the  materials  which  constituted  the 
modified  drift,  swept  through  the  passages  of  the  cave,  enlarging 
them,  and  leaving  deposited  in  the  cave,  some  of  the  same  quart- 
zose  pebbles  which  characterize  the  surface  deposits  from  Lake  Su- 
perior to  the  Gulf  of  Mexico.  Since  the  subsidence  of  the  waters 
of  the  Champlain  epoch,  the  cave  has  probably  undergone  compar- 
atively few  changes.  The  well  one  hundred  and  ninety-eight  feet 
deep,  at  the  further  end  of  the  cave,  shows  where  a  considerable 
volume  of  the  excavatory  waters  found  exit.  The  Mammoth  Dome 
indicates  probably,  both  a  place  of  exit  and  a  place  of  entrance 
from  above.  So  of  the  vertical  passages  in  various  other  portions 
of  the  cave.' 

We  belfeve  that  the  views  of  Professor  Winchell  are  in  harmonv 
with  those  of  the  other  eminent  geologists  of  the  party,  and  when 
it  is  considered  that  the  geologists  of  this  excursion  stand  in  the 
front  rank  of  the  most  eminent  scientific  men  of  the  world,  their 
views  upon  this  interesting  subject  are  well  worthy  of  attention. 
Before  dismissing  this  branch  of  the  subject,  we  will  take  occasion 
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to  correct  a  popular  error  concerning  the  formation  of  the  beauti- 
ful structures  that  adorn  the  ceilings  of  some  portions  of  the  cave. 
*  In  the  drier  localities,  where  the  floors  are  dusty  and  everj^thing 
indicates  the  prolonged  absence  of  moisture,  the  ceiling  is  covered 
with  a  white  efflorescence  that  displays  itself  in  all  manner  of 
beautiful  shapes.  It  requires  no  stretch  of  the  imagination  to  dis- 
cover among  these,  the  perfect  forms  of  many  flowers.  The  lilj* 
form  prevails,  and  the  ceilings  of  many  of  the  chambers  are  cov- 
ered with  this  beautiful  stucco  work,  surpassing  in  delicacy  and 
purity  the  most  beautiful  workmanship  of  man.  These  are  not 
produced,  as  many  suppose,  by  the  dripping  of  water,  and  the 
gradual  deposit  of  sulphate  of  lime  upon  the  outer  portions.  The 
stalactite  is  formed  in  this  manner,  but  these  are  neither  stalacti- 
form,  nor  are  they  produced  in  a  similar  way.  Dripping  water 
is  the  agency  that  forms  the  stalactite,  while  the  efflorescence 
in  the  dryer  portions  of  the  cave  cannot  take  place  where  there  is 
much  moisture.  The  growth  of  these  beautiful  forms  is  from 
within,  and  the  outer  extremities  are  produced  first.  They^  are 
the  result  of  a  sweating  process  in  the  limestone  that  forces  the 
delicate  filaments  of  which  they  are  composed  through  the  pores 
upon  the  surface  of  the  rock,  their  beautiful  curved  forms  result- 
ing from  unequal  pressure  at  the  base,  or  friction  in  the  apertures 
through  which  they  are  forced.  Mr.  L.  S.  Burbank,  of  Lowell, 
Mass.,  has  kindly  furnished  us  with  the  following  abstract  of  his 
opinions  upon  this  interesting  subject. 

'  The  rosettes,  wreaths,  and  other  curved  fibrous  forms  of  gyp- 
sum, in  the  Mammoth  Cave,  occur  onty  in  particular  strata  of  the 
limestone  which  do  not  appear  in  the  first  part  of  the  long  route. 

Their  formation  may  be  explained  in  this  way  :  that  portion  of 
the  rock  where  they  are  found  consists  of  carbonate  of  lime,  with 
some  impurities,  and  contained  originally  the  sulphide  of  iron,  or 
iron  pyrites,  disseminated  in  small  grains  or  crystals,  and  also  in 
rounded  nodules  or  concretions,  sometimes  of  considerable  size. 

B}'  exposure  to  air  and  moisture,  oxygen  unites  with  both  the 
sulphur  and  the  iron,  producing  sulphuric  acid  and  oxide  of  iron, 
which  combined,  form  a  sulphate  of  iron.  Then  a  double  de- 
composition takes  place ;  the  sulphuric  acid  unites  with  the  lime 
to  form  the  gypsum ;  the  carbonic  acid  of  the  limestone  combines 
with  the  oxide  of  iron,  forming  a  carbonate  of  iron,  and  this,  on 
further  exposure,  parts  with  the  carbonic  acid,  and  leaves  the 
brown  coating  of  oxide,  which  is  seen  in  many  places  on  the  sur- 
face of  the  rock. 

The  gypsum  is  thus  constantly  forming  in  the  rock,  and,  being 
soluble,  is  carried  by  the  water  to  the  exposed  surface  where  it 
crystallizes. 

The  crystals  appear  to  grow  out  from  the  rock  by  additions  from 
beneath,  which  continue  to  push  the  ends  first  formed,  and  if  these 
do  not  become  attached  to  other  parts  of  the  rock,  straight  needle- 


744  THE   MAMMOTH    CAVE   AND   ITS   INHABITANTS. 

like  fibres  are  often  produced.  Very  commonly,  however,  the 
crystals  begin  to  form  when  a  small  nodule  of  the  iron  ore  is  ex- 
posed at  the  surface ;  the  parts  first  formed  become  attached  to 
the  surface  around  the  edges,  and  as  the  chemical  action  proceeds 
towards  the  centre  of  the  nodules  successive  leaf-like  layers  are 
thrown  out,  and  the  rosette  form  is  the  result.  Along  lines  of 
fracture  in  the  surface  of  the  rock,  the  crystals  are  curved  in  op- 
posite directions. 

The  wreaths  and  other  figures  formed  by  the  chains  of  the  ro- 
settes, may  be  caused  by  the  chemical  action  described  taking 
place  around  the  edges  of  large  masses  or  concretions  of  the  iron 
ore. 

These  crystalline  forms  occur  only  in  the  dryer  parts  of  the 
cave.  Where  there  is  more  moisture,  as  in  the  '  Snow-ball  room,* 
the  gypsum  merely  forms  white,  rounded  concretions,  originating 
from  nodules  of  the  iron  ore  on  the  roof  and  sides  of  the  cave.'" 

With  these  general  remarks  on  the  cave  we  give  a  brief  account 
of  its  interesting  fauna,  comprising  representatives  of  the  Fishes, 
Insects,  and  Crustaceans.  No  Mollosks  or  Radiates  have  as  yet 
been  discovered,  but  the  lower  forms  of  life  have  been  detected 
by  Tellkampf,  who  collected  seversfl  species  belonging  to  the  gen- 
era Monds^  Chilomonas^  and  {?)  Chilodon. 

On  the  Blind  Fishes  op  the  Cave.    Bt  F.  W.  Putnam. 

[This  part  of  the  article  is  unavoidably  postponed  till  the  Jannary  number,  as  it  was 
found  necessary  to  illustrate  it  with  two  steel  plates  which  ooiild  not  be  engrared  in 
time  fbr  the  present  number.] 

On  the  Crustaceans  and  Insects.    Br  A.  S.  Packabd,  Jr. 

Representatives  of  all  the  grand  divisions  of  the  Insects  and 
Crustaceans  have  been  found  in  this  cave,  and  if  no  worms  have 
yet  been  detected,  one  or  more  species  would  undoubtedly  reward 
a  thorough  search. 

We  will  enumerate  what  have  been  found,  beginning  with  the 
higher  forms.  No  Hymenoptera  (bees,  wasps,  and  ants)  or  Lepi- 
doptera  (moths)  are  j^et  recorded  as  being  peculiar  to  caves.  The 
Diptera  (flies)  are  represented  by  two  species,  one  of  Anthomyia 
(Fig.  122),  or  a  closely  allied  genus,  and  the  second  belonging  to 
the  singular  and  interesting  genus  Phora  (Fig.  123).  The  species 
of  Anthomyia  usually  frequent  flowers ;  the  larvaj  live  in  decaying 
vegetable  matter,  or,  like  the  onion  fly,  attack  healthy  roots.  It 
would  be  presumptuous  im  the  writer  to  attempt  to  describe  these 
orms  without  collections  of  species  from  the  neighborhood  of  the 
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oavei  for  though  like  all  the  rest  of  the  insects  they  were  found 

three  or  four  miles  from 

the  mouth,  yet  they  may 

be  found  to  occur  outside 

of  its  limits,  as  the  eyes 

and    the   colors   of   the 

body  are  as  bright  as  in 

other  spcciee. 
Among  the  beetles,  two 

species  were    found   by 

Mr.  Cooke.    The  Aruyp- 

tkaimus     Tett'kampjii    of 

£richflon,a  Carabid  (Fig. 

124),  and  Adelopa  kirtrtt 

Tellkampf  (Fig.  125)  al-  ^^^^^^ 

lied  to  Catopa,  one  of  the 

Silphidie  or  burying  beetle  family.    The  Anopthalmus  is  of  a  pale 
Fig.  lu.  reddish  horn  color,  and  is  totally  blind ;  • 

in    the    Adelops,    which    is        Fig.  lis. 
greyish  brown,  there  are  two 
pale  spots,  which  may  be  ru- 
dimentary eyes,  as  Tellkampf 
and  Erichson  suggest.      No 
Hemiptera  (bugs)  have  yet    ' 
been  found  either  in  the  caves 
of  this  conntry  or  Europe.     Two  wingless 
grasshoppers  (sometimes  called  crickets) 
like  the  common  species   found 
under  stones  {R.  macitlata  Har- 
ris), have  been  found 
caves  ;  one  is  the  Saphidopkora 
aubterranea  (Fig,  126  nat,  size) 
described  by  Mr.  Scudder,  and 
very    abundant     in     Slam  moth 
Cave.    The  other  species  is  R. 

ttygia  Scudder,  from  Hickman's  cave,  near  Hickman's  landing, 

■  Id  Erbardt's  care,  HDntgomerr  Co.,  Tlrginls,  FiDt.  Copa  (oaai  "Ibur  or  Ave  aptw- 
ImeDa  af  a  Dew  AuDpthalmaa,  (he  A.purto  of  Honi.atadlBtaaeearDotmoreUiaothrae 
himdred  l^t  (Vom  Ita  moDtb.  The  S|iecle(  !■  eTiial],  and  all  were  fonnd  logetber  noder 
a  etoae.  Their  moTemeTiW  were  Blow,  In  oonaidenbla  cantnit  to  the  acllrlt;  of  ordi- 
nary Carabidn."    Froc.  Amor.  Phil.  Soc.    IBSe.    p.  178. 
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upon  the  Kentucky  river.  It  is  closely  allied  to  the  Mammoth 
Cave  species.  According  to  Mr.  Scudder,  the  specimens  of  B. 
stygia  were  found  by  Mr.  A.  Hyatt  "  in  the  remotest  corner  of 
Hickman's  Cave,  in  a  sort  of  a  hollow  in  the  rock,  not  particularly 
moist,  but  having  only  a  sort  of  cave  dampness.  They  were 
found  a  few  hundred  feet  from  the  sunlight,  living  exclusively 
upon  the  walls."  Even  the  remotest  part  of  that  cave  is  not  so 
gloomy  but  that  some  sunlight  penetrates  it. 

The  other  species  is  found  both  in  Mammoth  Cave,  and  in  the 
ac^oining  White's  Cave.  It  is  found  throughout  the  cave,  and 
most  commonly  (to  quote  Mr.  Scudder)  "  about  '  Martha's  Vine- 
yard' and  in  the  neighborhood  of  'Richardson's  fepring'  where 
they  were  discovered  jumping  about  with  the  greatest  alacrity 

Fig. 196. 


Rhaphidophora  tiibterranea. 

upon  the  walls,  where  only  they  are  found,  and  even  when  dis- 
turbed, clinging  to  the  ceiling,  upon  which  they  walked  easily; 
they  would  leap  away  from  approaching  footsteps,  but  stop  at  a 
cessation  of  the  noise,  turning  about  and  swaying  their  long  an-, 
tennce  in  a  most  ludicrous  manner,  in  the  direction  whence  the 
disturbance  had  proceeded ;  the  least  noise  would  increase  their 
tremulousness,  while  they  were  unconcerned  at  distant  motions, 
unaccompanied  by  sound,  even  though  producing  a  sensible  cur- 
rent of  air ;  neither  did  the  light  of  the  lamp  appear  to  disturb 
them ;  their  eyes,  and  those  of  the  succeeding  species  (R.  stygia) 
are  perfectly  formed  throughout,  and  they  could  apparently  see 
with  ease,  for  they  Jump  away  from  the  slowly  approaching  hand, 
so  as  to  necessitate  rapidity  of  motion  in  seizing  them." 

The  Thysanurous  Neuroptera  are  represented  by  a  species  of 
Machilis,  allied  to  our  common  Machilis  variabilis  Say,  common  in 
Kentucky  and  the  middle  and  southern  states.     So  far  as  Tell- 
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Fig. 127. 


kampf  8  figure  indicates,  it  is  the  same  species  apparently,  as  I 
have  received  numerous  specimens  of  this  widely  distributed  form 
from  Lexington,  Kentucky,  collected  by  Dr.  Josiah  Curtis. 

It  was  regarded  as  a  crastacean  by  Tellkampf,  and  described 
under  the  name  of  Tnura  caveniicola.*  He  mistook  the  labial 
and  maxillary  palpi  for  feet  and  regarded 
the  nine  pairs  of  abdominal  spines  as  feet. 
The  allied  species,  M.  vm'iabilis  Say,  is 
figured  in  vol.  v.  pi.  1,  fig.  8,  9  (see  also 
p.  94  of  this  journal). 

An  interesting  species  of  Campodeaf  of 
which  the  acdbmpanying  cut  (Fig.  127)  is 
a  tolerable  likeness,  though  designed  to  il- 
lustrate another  species  (C  staphylinus 
Westw.)  was  discovered  by  Mr.  Cooke. 
Both  the  European  and  our  common  spe- 
cies live  under  stones  in  damp  places,  and 
the  occurrence  of  this  form  in  the  water  is 
quite  remarkable.  The  other  species  are 
blind,  and  I  could  detect  no  eyes  in  the 
Mammoth  Cave  specimen. 

A  small  spider  was  captured  by  Mr. 
Cooke,  but  afterwards  lost ;  it  was  brown 
in  color,  and  possibly  distinct  from  the 
Antkrobia  monmouthia  Tellkf.  (Fig.  128)  which  is  an  eyeless  form, 
white  and  very  small,  being  but  half  a  line  in  length.     The  family 


Campodea. 


*  Professor  Agasaiz  in  his  brief  notice  of  the  Mammoth  Cave  animals,  does  not  criti- 
cise Telikampfs  reference  of  this  animal  to  the  cnistacea ;  and  so  eminent  an  authority 
upon  the  articulates  as  SchiOdto  remarks  that  while  ''  Dr.  Tellkamprs  account  affords 
us  no  means  of  forming  any  conclusion  as  to  its  proximate  relations,*'  that,  however, 
it  '*  appears  to  belong  to  the  order  of  Amphipodn,  and  to  have  a  most  remarkable 
structure."  Telikampfs  figure  of  Machilis  is  entirely  WTong  in  representing  the  labial 
and  maxillary  palpi  as  ending  in  claws,  thus  giving  the  creature  a  crustacean  aspect; 
and  indeed  he  describes  them  as  true  feet  I 

t  Campodea  Cookei  n.  sp.  Closely  allied  to  C.  Americana fhni  it  is  much  larger;  the  an- 
tonnio  are  24-jointed  instead  of  aO-Jointed  as  in  C.  Americana,  and  reach  to  the  basal 
abdominal  segment,  while  in  C.  Americana  they  reach  only  to  the  second  thoracic;  the 
terminal  Joints  are  much  longer  than  in  that  species,  the  penultimate  joint  being  one- 
third  longer.  Last  three  abdominal  segments  unequal  (equal  in  C.  Americana)  the  penul- 
timate very  short,  not  half  as  long  as  the  terminal,  which  is  longer  and  slenderer  than  in 
C,  Americana^  while  the  three  are  much  narrower  in  proportion  to  the  rest  of  the  body 
than  in  the  other  species.  Hind  femora  longer  than  in  C.  Americana,  Entirely  white 
and  pilose.  Length  .25  inch,  the  largest  C.  Americana  being  .15  to  .20  inch.  (Anal  sty- 
lets broken  off.)  Several  specimens  were  seen  by  Mr.  C.  Cooke,  but  only  one  was  cap- 
tured in  a  pool  of  water,  two  or  three  inches  deep,  in  company  with  the  Csecidotea. 
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of  Harvest  men  is  represented  by  a  small  white  form,  described  by 
Tellkampf  under  the  name  of  PhcUangodes  armata  (Fig.  129)  but 
now  called  Acanthocheir  armata  Lucas.  The  body  alone  is  but  half 
a  line  long,  the  legs  measuring  two  lines.  It  should  be  borne  in 
mind  that  many  of  the  spiders,  as  well  as  the  Thysannra,  live  in 
holes  and  dark  places,  so  that  we  would  naturally  find  them  in 
caves.     So,  also,  with  the  Myriopods,  of  which  a  most  remarkable 

Big.  128.  form*  (Figs.   130,   and    130a 

ft'ont  of  head)  was  found  by 
Mr.  Cooke,  three  or  four  miles 
ft-om  the  mouth  of  the  cave.  It 
is  the  only  truly*  hairy  species 
known,  an  approach  to  it  being 
found  in  Pseudotremia  V^ijd^ 
Cope.  It  is  blind,  the  other  spe- 
cies of  this  group  which  Profes- 
sor Cope  found  living  in  caves 
having  eyes.  The  long  hairs  ar- 
AnihnMa  mrnimouthia,  ranged  along  the  back,  seem  to 

suggest  that  they  are  tactile  organs,  and  of  more  use  to  the  Thous- 
and legs  in  making  its  way  about  the  nooks  and  crannies  of  a  per- 
petually dark  cave  than  eyes  would  be.  It  was  found  by  Mr. 
Cooke  under  a  stone. 

Prof.  Cope  has  contributed  to  the  "  Proceedings  of  the  American 
Philosophical  Society"  (1869,  p.  171)  an  interesting  account  of  the 

*  Spiro»tr^hon{P»€udtttremia)  Copei  n.  sp.  Head  with  rather  short,  dense  hairs;  no 
eyes,  and  no  ocular  depression  behind  the  antennie.  the  snrflice  of  the  epicraniom  being 
weU  rounded  to  the  antennal  sockets ;  behind  the  insertion  of  the  antennie  the  sides  of 
the  heml  are  much  more  swollen  than  in  S,  lactarius.  Antennie  slender,  with  short 
thick  hairs ;  relative  length  of  Jointe,  the  6th  being  longest ;  6th,  4th,  5th.  Sd,  8th,  7th,  Ist, 
the  7th  Joint  being  much  thicker  than  the  8th.  Twenty-eight  segments  besides  the  bead ; 
they  are  entirely  smooth,  striated  neither  longitudinally  nor  transversely ;  a  few  of  the 
anterior  segments  rapidly  decrease  in  diameter  towards  the  head.  The  segments  are 
but  slightly  convex,  and  on  each  side  is  n  shoulder,  bearing  three  tubercles  in  a  trans- 
verse row,  each  giving  rise  to  a  long  stiff  hair  one*half  to  two-thirds  as  long  as  the  seg* 
ment  is  thick;  these  hairs  stand  up  thickly  all  over  the  back,  and  may  sei-ve  at  once  to 
distinguish  the  species.  No  pores.  Feet  long  and  slender,  nearly  as  long  as  the  an- 
tennae, being  very  slender  towards  the  claws.  Entirely  white.  Length  of  body  .39 
inch ;  thickness  .04  inch. 

It  is  nearly  allied  to  Pseudotremia  Vudii  of  Cope.  It  will  be  noticed  that  Professor 
Cope  characterixes  the  genus  Splrostrephon  as  having**  no  pores";  though  we  find  it 
difficult  to  reconcile  this  statement  with  that  of  Wood  who  describes  S.  tactarim*  as 
having  *"  lateral  pores.''  Cope  separates  Pseudotremia  from  Splrostrephon  for  the  rea- 
son that  the  segments  have  "  two  pores  on  each  side  the  median  line."  The  present 
species  has  no  pores,  but  seems  in  other  characters  to  be  a  true  Splrostrephon,  and  we 
are  thus  led  to  doubt  whether  Pseudotremia  is  a  well  founded  genus. 
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cave  maimnals,  articulates  and  sheila  of  the  middle  states.  He 
aaya  that  "myriopods  are  the  only  articulates  which  can  be 
readily  found  in  the  remote  regions  of  the  caves  [of  West  Vir- 
ginia] and  they  ore  not  very  common  in  a  living  state."  The 
Pseudotremia  cavemaruvt  which  he  describes,  "  inhabits  the  deep* 


eat  recesses  of  the  numerous  caves  which  abound  in  Southern  Vir- 
ginia, as  far  as  human  steps  can  penetrate.  I  have  not  seen  it 
near  their  mouths,  though  its  eyes  are  not  undeveloped,  or  smaller 
than  those  of  many  living  in  the  forest.  Judging  fVom  its  remains, 
which  one  finds  under  stones,  it  is  an  abundant  species,  though 


rarely  seen  by  the  dim  light  of  a  candle  even  after  considerable 
search.  Five  specimens  only  were  procured  fVom  about  a  dozen 
caves."  The  second  species,  P.  Vudii  Cope,  was  found  in  Mont- 
gomery Co.  and  he  thinks  it  was  not  fonnd  in  a  cave.  Professor 
Hyatt  informs  me  that  he  saw  near  the  "Bottomless  Pit"  in  Mam- 


750  THE   MAMMOTH   CA.VE   AND   1 

moth  Cave,  a  brownish  centipede-like  myriopod,  over  an  inch  in 
length,  which  moved  off  in  a  rapid  zigzag  motion.  Unfortunately, 
he  did  not  capture  it. 

Next  to  the  blind  fish,  the  blind  crawfish  attracts  the  attention 
of  visitors  to  the  cave.      This  is  the  Cambarua  peliucidna  (Fig. 
Fg.  isi.  131,  fVom  Hagea's 

monograph  of  the 
North  American 
AstacidiB)  first  de- 
scribed by  Dr.  Tell- 
kampf.  He  re- 
marks that  "the 
eyes  are  rudiment- 
ary in  the  adults, 
but  are  larger  in 
the  young."  We 
might  add  that  this 
is  an  evidence  that 
the  embrjo  devel- 
ops like  those  of 
the  other  species: 
and  ttiat  the  inher- 
itance of  the  blind 
condition  is  proba- 
bly due  to  causes 
first  acting  on  the  a- 
dults  and  transmit- 
ted to  their  young, 
until  the  production 
of  offspring  that  be- 
come blind  becomes 
a  habit.  This  is 
a  partial  proof  at 
least  that  the  char- 
acters separating 
the  genera  and  spe- 
C"»i"-u.p,uu,Uu..  cjgg  of  animals  are 

those  inherited  from  adults,  modified  by  their  physical  surround- 
ings and  adaptations  to  changing  conditions  of  life,  inducing  cer- 
tain alterations  in  parts  which  have  been  transmitted  with  more  or 
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Fig.  132. 


CtecidoUa  itygia  (side  view). 


Fig.  133. 


less  rapidity,  and  become  finally  fixed  and  habitual.  Prof.  Hagen 
has  seen  a  female  of  Cambanis  Bartonii  from  Mammoth  Cave, 
"  with  the  eyes  well  developed,"  and  a  specimen  was  also  found 
b}'  Mr.  Cooke.  Prof.  Hagen  remarks  that  "  C  peUucidus  is  the 
most  aberrant  species  of  the  genus.  The  eyes  are  atrophied, 
smaller  at  the  base,  conical,  instead  of  cylindrical  and  elongated, 
as  in  the  other  species.  The  cornea  exists,  but  is  small,  circular, 
and  not  faceted ;  the  optic  fibres  and  the  dark-colored  pigments 
surrounding  them  in  all  other  spe- 
cies are  not  developed."  It  seems 
difficult  for  one  to  imagine  that  our 
1)1  iud  craw  fish  was  created  sud- 
denl}^  without  the  intervention  of 
secondary  laws,  for  there  are  the 
eyes  more  perfect  in  the  youtig  than 
the  adult,  thus  pointing  back  to  an- 
cestors unlike  the  species  now  ex- 
isting. We  can  now  understand, 
why  embryologists  are  anxiously 
studying  the  embiyology  of  animals 
to  see  what  organs  or  characteristics 
are  inherited,  and  what  originate  de 
novo,  thus  building  up  genealogies, 
and  forming  almost  a  new  depart- 
ment of  science :  comparative  em- 
bryology in  its  truest  and  widest 
sense. 

Of  all  the  animals  found  in  caves, 
either  in  this  countiy  or  Europe, 
perhaps  the  most  strange  and  unex- 
pected is  the  little  creature  of  which 
we  now  speak.  It  is  an  Isopod  crus- 
tacean, of  which  the  pill  bugs  or  sow  bugs  arc  examples.  A  true 
Hpecies  of  pill  bug  {Titanethes  albus  Schiodte)  inhabits  the  caves  of 
Caruiolia,  and  it  is  easy  to  believe  that  one  of  the  numerous  species 
of  this  group  may  have  become  isolated  in  these  caves  and  modi- 
fied into  its  present  form.  So  also  with  the  blind  Xiphargus  sty- 
giu8  of  Europe,  allied  to  the  fresh  water  Gammarus  so  abundant 
in  pools  of  fresh  water.  We  can  also  imagine  how  a  species  of 
Asellus,  a  fresh  water  Isopod,  could  represent  the  Idoteidae  in  our 


Cercidotea  ttygia  (dorsal  view). 


752  THE   MAMMOTH   CAVE   AND   ITS   INHABITANTS. 

caves,  and  one  may  yet  be  found ;  but  how  the  present  form  be- 
came a  cave  dweller  is  difficult  of  explanation,  as  its  nearest  allies 
are  certain  species  of  Idotea  which  are  all  marine,  with  the  excep- 
tion of  two  species :  1.  entomotiy  living  in  the  sea  and  also  in  the 
depths  of  the  Swedish  lakes,  as  discovered  by  Loven,  the  distin- 
guished Swedish  naturalist,  while  a  species  representing  this  has 
been  detected  by  Dr.  Stimpson  at  the  bottom  of  Lake  Michigan. 
Our  cave  dweller  is  nearly  allied  to  Idotea,  but  differs  in  being 
blind,  and  in  other  particulars,  and  may  be  called  Coecidotea  My- 
gia,*  (Fig.  132  side  view,  enlarged  ;  Fig.  133  dorsal  view;  6,  in- 
ner antenna;  c,  1st  leg.)  It  was  found  creeping  over  the  fine 
sandy  bottom,  in  company  with  the  Campodca,  in  a  shallow  pool 
of  water  four  or  five  miles  from  the  mouth  of  the  cave. 

This  closes  our  list  of  known  articulates  from  this  and  other 
caves  in  this  country,  the  result  of  slight  explorations  by  a  few  in- 
dividuals. The  number  will  be  doubtless  increased  by  futni*e  re- 
search. It  is  to  be  hoped  that  our  western  naturalists  will  thor- 
oughly explore  all  the  sinks  and  holes  in  the  cave  country  of  the 
western  and  middle  states.  The  subject  is  one  of  the  highest  in- 
terest in  a  zoological  point  of  view,  and  from  the  light  it  throws  on 
the  doctrine  of  evolution.  Professor  Schiodte,  the  eminent  Danish 
zoologist,  has  given  us  the  most  extended  account  of  the  cave 
fauna  of  Europe,  which  has  been  translated  fVom  the  Danish  into 
the  Transactions  of  the  Entomological  Societj'  of  London  (new 
series  vol.  1,  1851). 

He  examined  four  caves ;  namely,  that  of  Adelsberg,  the  Mag- 
dalenn  and  Luege  caves,  all  in  the  neighborhood  of  Adelsberg, 

*  Gei^eric  characters.  Head  large,  much  thicker  than' the  body,  and  as  long  as  broad ; 
subcylindrlcal,  rounded  in  fVont.  No  eyes.  First  antennae  slender,  8-Jointed  (2d  anten> 
nsB  broken  off)-  Abdominal  segments  consolidated  into  one  piece.  DilTers  chiefly  fW>m 
Idotea,  to  which  it  is  otherwise  closely  allied,  by  the  S-Jointed  (instead  of  4-jolnted)  1st 
(inner)  antennas,  the  very  large  head,  and  by  the  absence  of  any  traces  of  the  three  ba- 
sal segments  of  the  abdomen  usually  present  in  Idotea. 

Specific  characters.  Body  smooth,  pure  white :  tegument  thin,  the  viscera  appearing 
through.  Head  as  wide  as  succeeding  segment,  and  a  little  more  than  twice  as  long. 
Inner  antennae  minute,  slender,  the  four  basal  Joints  of  nearly  equal  length,  though  the 
fourth  is  a  little  smaller  than  the  basAl  thi-ee,  remaining  four  joints  much  smaller  than 
others,  being  one-half  as  thick  and  two-thirds  as  long  as  either  of  the  four  basal  Joints ; 
ends  of  last  four  Joints  a  little  swollen,  giring  rise  to  two  or  three  hairs;  terminal  Joint 
ending  in  a  more  distinct  knob,  and  bearing  five  hairs.  Segment  of  thorax  very  dis- 
tinct, sutures  deeply  incised;  edges  of  segments  pilose;  abdomen  flat  above,  rounded 
behind,  with  a  very  slight  median  projection;  the  entire  pair  of  gills  do  not  reach  to 
the  end  of  the  abdomen,  and  the  inner  edges  diverge  posteriorly.  Legs  long  and  slen- 
der, Ist  pair  shorter,  but  no  smaller  than  the  second.   Length  .86  inch. 
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and  the  Comeale  cave  at  Trieste.  The  only  plant  found  was  a 
sort  of  fungus,  Byssus  fulvus  Linn.  The  only  vertebrate  is  the 
singular  salamander,  HypochJthon  (Proteus)  anguinus,  found  in  the 
Magdalina  river.  No  shells  were  found.  Regarding  the  articu- 
lates he  writes : 

"  On  searching  along  the  walls  within  the  entrance  of  the  caves, 
among  the  rubbish  and  the  vegetable  debris  along  the  sides  of  the 
river,  we  meet  with  a  considerable  number  of  Insecta,  Myriopoda, 
Arachnida  and  Crustacea,  of  various  families  which  shun  daylight ; 
being  such  species  only  as  inhabit  promiscuously  other  places, 
provided  they  are  moist  and  feebly  illumined.  We  find  species  of 
Pterostichus,  Pristonychus,  Amara,  Quedius,  Homalota,  Omalium, 
Hister,  Trichopteryx,  Cryptophagus,  Atomaria,  Ptinus,  Ceraphron, 
Belyta,  a  grasshopper  of  the  Locust  family,  probably  the  Baphido- 
phora  cavicola  Fischer,  as  it  was  only  seen  in  the  larva  state,  Trich- 
optera,  Sciara,  Psychoda,  Phora,  Heteromyza,  Sapromyza,  Toraoce- 
rus,  Liuyphia,  Gamasus,  Cryptops,  Julus,  and  Asellus.  In  pro- 
portion as  we  recede  from  the  entrance  the  number  of  species  as 
well  as  individuals  greatly  decreases,  and  at  the  distance  which 
entirely  excludes  the  light,  only  single  individuals  are  found.  In 
the  deepest  recesses  these  species  are  entirely  wanting,  except 
some  few  which  have  been  transported  by  the  current ;  only  a  few 
Diptera  are  found ;  namely,  a  species  of  Phora,  very  near  P.  ma- 
culata  Meig.,  Heteromyza  flavipes  Zett.,  and  Sapromyza  cJirysoph- 
thalma  55ett.,  extending  also  very  far  into  the  caves,  even  to  the 
remotest  accessible  places  in  Adelsberg  cave,  more  than  half  an 
hour's  walk  from  its  entrance.  Dead  moths  are  occasionally  found 
far  in  the  caves,  being  left  there  by  the  bats ;  and  likewise  acci- 
dental specimens  of  the  parasites  of  the  latter.  Of  the  five  ear- 
lier known  animals  which  inhabit  these  caves,  I  found  Pristonycha 
elegans  Dej.  rather  frequently,  and  Homalota  spelma  Er.  in  consid- 
erable numbers.  Besides  these  are  Anoptkalmtis  Schmidtii,  which 
is  very  rare,  and  the  wood  louse,  Titanethes  alba.  The  new  forms 
he  found  were  a  beetle  {Bathyscia  byssina)  allied  to  our  Adelops  ;* 
Stagobuis  troglodytes^  an  aberrant  genus  of  Silphids ;  a  Podurid, 
Anurophorns  StUlicidii;  and  the  two  blind  arachnidans,  one  a  spi- 
der allied  to  Dysdera,  the  Stalita  tcenaria^  and  a  false-spider,  Bio- 
thrus  spelceua.    Among  the  Crustacea  he  found  Niphargus  stygius^  f 

*  Ludwig  Mttller  enumerates  four  other  specien  of  Adelops  A*oin  these  caves,  and 
three  Hpecies  iVom  France,  and  Afachctrite*  gpelau*,  in  Vernandl.  Zool.  Bot.  Vcreins, 
Wien,  1855,  p.  505.  See  also  Heller's  Beitrago  zur  osterreich.  Grotten-Fauna.  (Myrio- 
poda and  Crustacea.)  Vienna.  1858.  He  describes  a  myriopod  with  rudimentary  eyes 
{Trachyspharia  Schmidtii)  allied  to  Glomeris.  and  another  blind  species  {Brachy^stnua 
subterraneus)  allied  to  Polydesmus;  also  a  new  TUJMnethe«  (T.  graniger),  ana  notices 
Monolifttra  circa  Gerst.  Wankel  (1861)  also  found  a  new  Phalangid  (Leiobunum  troglo- 
dytet)  with  di.stinct  eyes  and  four  species  of  mites  in  the  cayes  of  Eastern  Austria.  The 
mites  are  Scyphius  apelceus,  Linopodes  ttttbterraneut,  Oamaaus  loricatus  and  O.  nivetu, 
and  an  additional  species  of  Trachvsphicria  ( 7".  HyrilU).  See  also  Khrcnberg's  list  of 
caye  insects  (Monabsborichte  der  A&ad.  Herlin.    1861.) 

t  Seyeral  species  of  Niphargus  occur  in  the  wells  and  hot  springs  in  Europe.   Accord* 
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allied  to  Gammarns,  which  lives  in  small  pools  of  water  and  is 
white  and  blind  ;  and  the  cave  pill  bug,  Titanethes  albua  (Koch.)/' 

In  conclusion  Schiodte  remarks  that :  — 

'*We  may  with  propriety  apply  the  collective  term  Subter- 
rartean  Fauna  to  those  animals  which  exclusively  inhabit  caves, 
and  are  expressly  constructed  for  such  habitations.  Still  there 
is  nothing  in  this  name  which  would  indicate  that  these  animals 
have  any  claim  to  be  considered  as  a  separate  group,  beyond  the 
mere  peculiarity  of  their  common  place  of  abode.  While  a  few 
of  them  possess  such  an  extraordinary  structure  as  to  stand  in  no 
comparison  with  those  animals  which  inhabit  the  light,  there  are 
others,  forming  only  more  characteristic  links  in  the  groups  of 
animals  more  or  less  sh}'  of  light,  of  which  many  are  found  common 
in  the  localities  of  the  caves  ;  and  some  belong  to  genera  having  a 
wide  local,  as  well  as  geographical,  extension.  We  are  accordingly 
prevented  from  considering  the  enttre  phenomenon  in  any  other 
light  than  something  purely  local,  and  the  similarity  which  is  ex- 
hibited in  a  few  forms  (Anophthalmus,  Adelops,  Bathyscia)  be- 
tween the  Mammoth  Cave  and  the  caves  in  Carniola,  otlierwise 
than  as  a  very  plain  expression  of  that  analogy,  which  subsists 
generally  between  the  fauna  of  Europe  and  of  North  America. 
Besides,  it  is  clear  to  me  that  the  fauna  of  the  caves  of  Carniola 
consists  of  two  divisions,  of  which  the  essential  character  is  refer- 
able on  the  one  hand  to  the  dark  locality,  and  on  the  othgr  to  the 
additional  confinement  to  stalactitic  formations  ;  as  yet  we  are  not 

ing  to  Bato  and  Wcstwood  (British  Sessile  eyed  Crustacea)  *'  the  British  examples  have 
been  obtained  from  artillciallv  excavated  m'cIIs  connected  with  houses  for  domestic 
purposes.  In  some  instances  the  wells  have  been  old.  in  others  but  recently  dug.  In 
their  geological  condition  the  habitats  have  been  coiially  various.  At  Corsham  the  well 
exists  in  the  Oolite  formation,  at  Ringwood  in  cnallc-flint  gravel,  at  Mannaniead  in 
slate.  At  Corsham  and  Mannaniead  they  are  found  on  a  hill,  at  Ringwood  they  lie  low. 
The  appearance  of  some  of  these  animals  in  a  well  soon  after  its  being  excavated, 
raises  a  question  of  considerable  interest.  Thus  they  were  found  at  upper  Clafford,  near 
Andovcr  and  at  Mannamead,  near  Plymouth,  but  not  n  trace  of  them  was  to  be  found  in 
the  surrounding  streams ;  in  fuct  they  perish  in  the  liffht.  It  is  impossible  to  regard 
them  as  an  extreme  variety,  or  modification  of  our  only  fresh  water  Amphipod,  Gam- 
maru8fiuviatilu8,  since  various  uai  is  not  only  diflTer  in  form,  but  some  are  aUered  in  char- 
acter;  for  example,  the  cxtraonlinary  elongation  and  slenderness  of  one  of  the  branches 
of  each  of  the  last  pair  of  caudal  appendages  seem  to  be  a  special  structure,  having 
for  its  object  the  antenna-like  use  oTn  delicate  apparatus  at  the  extramity  of  the  body. 
.  .  .  .  Although  we  can  find  no  freshwater  ally  to  this  genus  in  tlic  rivers  and 
streams  of  Europe,  yet  Bruzelius  has  taken  m  the  deep  sea,  near  Bohusia.  a  form  which 
he  has  described  under  the  name  Eriopia  elonyata^  approximating  so  nearly  to  it  that  U 
.appears  to  be  scarcely  generically  distinct. 


follow 

«««»  Koch,' the  embryology  of  which  liaa  been  studied  by  V.  St.  George)  X./ontanua 
Bate,  N.  Kochianus  Bate.  Another  generic  form  is  Crango'nyx  founded  by  Bate,  which 
also  belongs  to  the  tublerrauean  fauna.  "A  single  ppccies  as  yet  is  all  that  has  been 
found  in  Encland;  but  we  have  little  doubt  but  that  Gammarua  Ermnnni  of  Milne  Ed- 
wards which  was  found  by  M.  Ermnnn  in  the  warm  springs  of  Kamtschatka  belongs 
also  to  this  genus.  It  is  curious  thiit  we  should  have  to  record  that  while  the  animals 
of  this  genus,  as  in  the  preceding (Niphargus)  inhabit  the  deep  artificial  wells,  without 
being  known  to  exist  in  our  rivers  and  streams,  its  nearest  allied  form  is  to  be  found 
in  a  marine  genus,  Gauimarella." 
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able  vigorously  to  discriminate  between  the  two.  We  shall  ac- 
cordingly look  upon  the  subterranean  fauna,  or  more  properly 
faunas,  as  small  ramifications  which  have  penetrated  into  the  earth 
from  the  geographically-limited  faunas  of  the  adjacent  regions ; 
and  which,  as  they  extended  themselves  into  darkness,  have  been 
accommodated  to  surrounding  circumstances.  Animals  not  far  re- 
mote from  the  ordinary  forms,  prepare  the  transition  from  light  to 
darkness.  Next  follow  those  that  are  constructed  for  twilight ; 
and  last  of  all  those  destined  for  total  darkness,  and  whose  struc- 
ture is  quite  peculiar.  Among  these  some  are  adapted  for  special 
localities,  those  which  inhabit  dry  localities  or  detached  little 
reservoirs  being  totally  blind,  while  others,  destined  for  running 
streams,  have  eyes  of  imperfect  construction,  so  as  to  receive  the 
impression  of  rays  of  light,  but  no  proper  image  of  illuminated 
objects.  We  may  therefore  with  tolerable  precision  arrange  the 
inhabitants  of  caverns  under  the  following  heads :  — 

Shade  animals. — Extensive  genera  and  species  inhabiting  cav- 
erns near  their  entrance,  and,  generally,  all  cool,  shady  and  moist 
localities.  Of  these,  those  that  fly  occasionally  enter  far  into  the 
caverns  (Diptera). 

Twilight  animals. — They  belong  to  widely  spread  genera,  but 
are  peculiar  to  the  caves,  and  distinguished  by  their  small  eyes. 
The}'^  arc  principally  found  near  the  entrances  to  the  caves,  but 
proceed  deeper  into  the  darkness  than  the  shade-animals,  and 
although  wingless,  they  penetrate  often  the  whole  extent  of  the 
dark  space.  —  {Pristonychus  elegans^  Uomalota  spelasa.) 

Cave  animals. — The}^  form,  at  least  in  part,  peculiar  genera,  are 
wingless  and  colorless,  as  far  as  the  consistency  of  their  integu- 
ments will  admit,  and  exist  exclusively  in  total  darkness.  The 
terrestrial  division  is  blind ;  the  aquatic  has  a  perception  of  light. 
To  this  group  belong  all  the  animals  in  the  Mammoth  Cave,  and 
among  those  of  the  caves  of  Camiola,  Anophthalmus,  Bathyscia, 
perhaps  likewise  Anurophorus  and  H^'pochthon,  which,  however, 
may  belong  to  the  following  group. 

Stalactite  cave  animals. — Insects,  Arachnidans  and  Crustaceans 
appertaining  to  peculiar  genera,  wingless,  blind,  brightly  colored 
according  to  the  nature  of  their  integuments,  either  light  brown, 
yellowish  white,  or  snow  white,  perhaps  according  to  the  pre- 
ponderance of  the  chitine;  living  in  total  darkness,  peculiar  to 
stalactite  caves,  in  part  occupying  the  columns  and  constructed 
accordingly,  either  for  ascent  or  hovering  over  them.  Here  belong 
most  of  the  animals  treated  of  in  this  memoir — Stagobius,  Blo- 
thms,  Stalita,  Niphargus,  and  Titanethes."  * 

A  pertinent  question  arises  as  to  the  time  of  the  formation  of 
thfese  caves  and  when  they  became  inhabitable.   As  previously  stat- 

*In  a  note  appended  ho  adds  to  the  list  "  a  new  cave  crustacean,  Paiomon  anoptktU' 
mu$  Kollar.  said  to  serve  as  food  for  Hypochthon  [the  Salamander],  of  which  last  genus 
he  discriminates  six  species.'' 

AMKR.  NATURAUST,  VOL.  >  48 
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ed,  the  caves  of  the  western  and  middle  States  are  in  lower  Car- 
boniferous limestone  rocks,  though  the  Port  Kennedy  cave  explored 
by  Wheatley  and  Copef  is  in  the  Potsdam  limestone.  They  could 
not  have  been  formed  under  water,  but  when  the  land  was  drained 
by  lai'ge  rivers.  This  could  not  have  occurred  previous  to  the  Tri- 
assic  period.  Prof.  Dana  in  his  '^Manual  of  Geology"  shows  that 
the  Triassic  continent  spread  westward  from  the  Atlantic  coast "  to 
Kansas,  and  southward  to  Alabama ;  for  through  this  great  area 
there  are  no  rocks  more  recent  than  the  Palaeozoic."  "Through  the 
Mesozoic  period  [comprising  the  Triassic,  Jurassic,  and  Cretap 
ceous  periods]  North  America  was  in  general  dry  land,  and  on  the 
east  it  stood  a  large  part  of  the  time  above  its  present  level." 
Though  at  the  close  of  these  perioflks  there  was  a  general  extinc- 
tion of  life,  yet  this  was  not  probably  a  sudden  (one  of  months 
and  even  years),  but  rather  a  secular  extinction,  and  there  may  be 
plants  and  animals  now  living  on  dry  land,  which  are  the  lineal 
descendants  of  mesozoic  and  more  remotely  of  Carboniferous  forms 
of  life.  So  our  cave  animals  may  possibly  be  the  survivors  of  Mes- 
ozoic forms  of  life,  just  as  we  find  now  living  at  great  depths  in 
the  sea  remnants  of  Cretaceous  life.  But  from  the  recent  explora- 
tions in  the  caves  of  Europe  and  this  country,  especially  the  Port 
Kennedy  cave,  with  its  remarkable  assemblage  of  vertebrates  and 
insects,  we  are  led  to  believe  from  the  array  of  facts  presented  by 
Prof.  Cope  that  our  true  subterranean  fauna  probably  does  not 
date  farther  back  than  the  beginning  of  the  Quateniary,  or  Post 
pliocene,  period.  We  quote  his  ''general  observations"  in  his 
article  on  the  Port  Kennedy  fauna. 

"The  origin  of  the  caves  which  so  abound  in  the  limestones  of 
the  Alleghany  and  Mississippi  valley  regions,  is  a  subject  of  much 
interest.  Their  galleries  measure  many  thousands  of  miles,  and 
their  number  is  legion.  The  writer  has  examined  twenty-five,  in 
more  or  less  detail,  in  Virginia  and  Tennessee,  and  can  add  his 
testimony  to  the  belief  that  they  have  been  formed  by  currents  of 
running  Avater.  They  generally  extend  in  a  direction  parallel  to 
the  strike  of  the  strata,  and  have  their  greatest  diameter  in  the 
direction  of  the  dip.  Their  depth  is  determined  in  some  measure 
by  the  softness  of  the  stratum,  whose  removal  has  given  them 
existence,  but  in  thinly  stratified  or  soft  material,  the  roofs  or  large 

t  A  notice  of  the  animals  foand  in  this  caye  will  be  found  in  the  Proceedings  of  the 
American  Philosophical  Society,  April,  1871.  The  insects  there  enumerated  would 
probably  not  come  under  the  head  of  cave  insects. 
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masses  of  rocks  fall  in,  which  interrupt  the  passage  below.  Caves, 
however,  exist  when  the  strata  are  horizontal.  Their  course  is 
changed  by  joints  or  faults,  into  which  the  excavating  waters  have 
found  their  way. 

That  these  caves  were  formed  prior  to  the  postpliocene  fauna  is 
evident  from  the  fact  that  they  contain  its  remains.  That  they 
were  not  in  existence  prior  to  the  drift  is  probable,  ft'om  the  fact 
that  they  contain  no  remains  of  life  of  any  earlier  period  so  far  as 
known,  though  in  only  two  cases,  in  Virginia  and  Pennsylvania, 
have  they  been  examined  to  the  bottom.  No  agency  is  at  hand  to 
account  for  their  excavation,  comparable  in  potency  and  efficiency 
to  the  floods  supposed  to  have  marked  the  close  of  the  glacial 
period,  and  which  Prof.  Dana  ascribes  to  the  Champlain  epoch. 
An  extraordinary  number  of  rapidly  flowing  waters  must  have 
operated  over  a  great  part  of  the  Southern  States,  some  of  them 
at  an  elevation  of  fifteen  hundred  feet  and  over  (perhaps  two  thou- 
sand) above  the  present  level  of  the  sea.  A  cave  in  the  Gap 
Mountain,  on  the  Kanawha  river,  which  I  explored  for  three  miles, 
has  at  least  that  elevation. 

That  a  territory  experiencing  such  conditions  was  suitable  for 
the  occupation  of  such  a  fauna  as  the  deposits  contained  in  these 
caves  reveal,  is  not  probable.  The  material  in  which  the  bones 
occur  in  the  south  is  an  impure  limestone,  being  mixed  with  and 
colored  by  the  red  soil  which  covers  the  surface  of  the  ground.  It 
is  rather  soil  but  hardens  on  exposure  to  the  air.      « 

The  question  then  remains  so  far  unanswered  as  to  whether  a 
submergence  occurred  subsequent  to  the  development  of  the  post- 
pliocene  mammalian  fauna.  That  some  important  change  took 
place  is  rendered  probable  by  the  fact,  that  nearly  all  the  neotropi- 
cal types  of  the  animals  have  been  banished  from  our  territory, 
and  the  greater  part  of  the  species  of  all  types  have  become  ex- 
tinct. Two  facts  have  come  under  my  observation  which  indicate 
a  subsequent  submergence.  A  series  of  caves  or  portions  of  a 
single  cave  once  existing  on  the  southeast  side  of  a  range  of  low 
hills  among  the  Alleghany  mountains  in  Wythe  Co.,  Virginia,  was 
found  to  have  been  removed  by  denudation,  fragments  of  the  bot- 
tom deposit  only  remaining  in  fissures  and  concavities,  separated 
by  various  intervals  from  each  other.  These  fragments  yielded  the 
remains  of  twenty  species  of  postpliocene  mammalia.*  This  de- 
nudation can  be  ascribed  to  local  causes,  following  a  subsidence 
of  uncertain  extent.  In  a  cave  examined  in  Tennessee  the  ossife- 
rous deposit  was  in  part  attached  to  the  roof  of  the  chamber. 
Identical  fossils  were  taken  from  the  floor.  This  might,  however, 
be  accounted  for  on  local  grounds.  The  islands  of  the  eastern 
part  of  the  West  Indies  appear  to  have  been  separated  by  submer- 
gence of  larger  areas,  at  the  close  of  the  period  during  which  they 

*See  Proceed.  Amer.  PhU.  Soc.  1869. 171. 
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were  inhabited  by  postpliooene  mammalia  and  shells.  The  cares 
of  Anguilla  include  remains  of  twelve  vertebrates,*  of  which  seven 
are  mammalia  of  extinct  species,  and  several  of  them  are  of  la^ 
size.  These  are  associated  with  two  recent  species  of  molluscs 
Turbo  pica^  and  a  Tudora  near  pupceformia.'f  As  these  large  ani- 
mals no  doubt  required  a  more  extended  territory  for  their  support 
than  that  represented  by  the  small  island  Anguilla,  there  is  every 
probability  that  the  separation  of  these  islands  took  place  at  a 
late  period  of  time  and  probably  subsequent  to  the  spread  of  the 
postpliooene  fauna  over  North  America." 

I  think  the  reader  will  conclude  from  the  facts  Prof.  Cope  so 
clearly  presents,  that  the  subterranean  fauna  of  this  country  does 
not  date  back  of  the  Quaternary  period.  These  species  must  have 
been  created  and  taken  up  their  abode  in  these  caves  (Mammoth 
Cave  and  those  of  Montgomery  County,  Virginia)  after  the  breccia 
flooring  their  bottoms  and  containing  the  bones  of  Quaternary  ani- 
mals had  been  deposited;  or  else  migrated  from  Tertiary  caves 
farther  south,  which  is  not  probable,  as  it  has  been  previously 
shown  that  those  blind  animals  inhabiting  wells  immediately  die 
on  being  exposed  to  the  light.  (British  Sessile-eyed  Crustacea,  h 
p.  313.) 

The  case  becomes  much  simpler  when  we  consider  the  age  of 
the  rocks  in  which  the  Adelsberg  and  other  caves  mentioned  by 
Scbiodte  are  situated.  The  Alps  were  under  water  in  the  Middle 
Eocene  ;  consequently  the  caves  could  not  have  been  formed  until 
the  close  of  the  Tertiary.  Hence  the  species  of  the  cave  fauna 
were  evidently  created  either  at  the  close  of  the  Tertiary,  or  more 
probably  the  beginning  of  the  Quaternary,  as  ''even  in  the  later 
part  of  the  Pliocene  era  there  was  an  elevation  of  three  thousand 
feet  in  a  part  of  the  Island  of  Sicily"  (Dana).  We  are  therefore 
led  to  conclude  that  the  species  of  the  subterranean  fauna  the 
world  over  are  recent  creations,  probably  not  older  than  the  ex- 
tinct mammals  associated  with  man. 
^ « 

*Loc.  cit.  1860, 183;  1870, 606.  A  fonrth  species  of  gig&ntic  ChlnchilUd  has  been  Ibnnd 
by  Dr.  Rijcrersma,  which  may  be  called  Loxomylui  quadrauM  Cope.  It  is  repreaentod  b? 

f>ortions  of  Jaws  and  teeth  of  three  indiWdnals.  It  is  one  of  the  lai^gest  species,  eqoal* 
ing  the  L.  laiidem.  and  has  several  marked  characters.  Thus  the  roots  of  the  molars 
are  very  short,  and  the  triturating  surface  oblique  to  the  shaft.  The  roots  of  the  aeoood 
and  fourth  are  longer  than  those  of  the  first  and  third.  The  last  molar  has  four  dental 
columns  instead  of  three  as  in  the  other  Loxotnyli^  and  is  triangular  or  quadrant-shaped 
in  section ;  the  third  is  quadrangular  in  section,  and  has  three  columns.  The  second  if 
the  smallest,  bemg  onlv  .6  the  length  of  the  subtriangular,  first.  Lenstli  of  dental  series 
m.  .063  or  2.5  inches,  ralate  narrow  and  deeply  concave.  There  is  out  little  or  no  lat* 
eral  constriction  in  the  outlines  of  the  teeth ;  the  shanks  are  entirely  straight.  In  its 
additional  dentinal  column,  this  species  approaches  the  genus  Amblyrhism. 

The  large  Chinchillas  of  Anguilla  are  as  foUows,  LoxwnyiM  longuieMf  L,  UUidem,  L. 
qtuMdratUj  and  Amblyrhiza  inundata. 

t  See  Bland,  Proceed.  Amer.  Phil.  Soo.,  1871, 06. 


THE   MAMMOTH   GATE   AHD   ITS   INHABITAin?8.  759 

Assuming  on  the  principles  of  evolution  that  the  cave  animals 
were  derived  from  other  species  changed  by  migration  from  the 
outer  world  to  the  new  and  strange  regions  of  total  darkness,  it 
seems  evident  that  geologically  speaking  the  species  were  suddenly 
formed,. though  the  changes  may  not  have  been  wrought  until  after 
several  thousand  generations.  According  to  the  doctrine  of  natu- 
ral selection,  by  which  animal  species  pass  from  one  into  another  by 
a  great  number  of  minute  variations,  this  time  was  not  suflScient  for 
the  production  of  even  a  species,  to  say  nothing  of  a  genus.  But 
the  comparatively  sudden  creation  of  these  cave  animals  affords,  it 
seems  to  us,  a  very  strong  argument  for  the  theory  of  Cope  and 
Hyatt  of  creation  by  acceleration  and  retardation,  which  has  been 
fully  set  forth  in  this  journal.  The  strongly  marked  characters 
which  separate  these  animals  from  their  allies  in  the  sunlight,  are 
just  those  fitting  them  for  their  cave  life  and  tliose  which  we  would 
imagine  would  be  the  first  to  be  acquired  by  them  on  being  re- 
moved from  their  normal  habitat. 

On  hitroducing  the  wingless  locust,  Bhaphidophora  macidata^ 
into  a  cave,  where  it  must  live  not  under  stones,  but  by  clinging  to 
the  walls,  its  legs  would  tend  to  grow  longer,  its  antennae  and 
palpi  would  elongate  and  become  more  delicate  organs  of  hearing 
as  well  as  touch,*  and  the  body  would  bleach  partially  out,  as  we 
find  to  be  the  case  in  M.  subterranea  and  stygia.  The  Carabid 
beetle,  Anopthalmus,  extending  farther  into  the  cave,  would  lose 
its  wings  (all  cave  insects  except  the  Diptera  have  no  wings,  elytra 
excepted)  and  eyes,  but  as  nearly  all  the  family  are  retiring  in 
their  habits,  the  species  hiding  under  stones,  its  form  would  not 
undergo  farther  striking  modification.  So  with  the  blind  Campo- 
dea,  which  does  not  difier  from  its  blind  congeners,  which  live 
more  or  less  in  the  twilight,  except  in  its  antennse  becoming 
longer.  The  blind  Adelops,  but  with  rudiments  of  eyes,  does  not 
greatly  depart  in  habits  from  Catops,  while  on  the  other  hand  the 
remarkable  Stagobius  of  the  lUyrian  caves,  which  according  to 

*  After  writiDg  this  article,  and  without  knowledge  of  his  viewa,  we  tamed  to  Darwin's 
Origin  of  Species  to  learn  what  he  had  to  say  on  the  origin  of  care  animals.  He  attri- 
butes their  loss  of  sight  to  disuse,  and  remarks :~"  By  the  time  an  animal  has  reached, 
after  numberless  generations^  the  deepest  recesses,  disuse  will  on  this  view  have  more 
or  less  perfectly  obliterated  its  eyes,  and  natural  selcctioir  will  often  have  effected 
other  changes,  such  as  an  increase  in  the  length  of  the  antennn  or  palpi,  as  a  compen- 
sation for  blindness."  5th  Amer.  Edit.,  p.  143.  We  are  glad  to  find  our  views  as  to  the 
Increase  in  the  length  of  the  antenuie  and  palpi  compensating  for  the  loss  of  eyesight, 
c  onilrmed  by  Mr.  Dai-win. 
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Schiodte  spends  its  life  in  crawling  ten  to  twenty  feet  above  the 
floor  over  the  columns  formed  by  the  stalactites,  to  which  unique 
mode  of  life  it  is  throughout  perfectly  adapted,  is  remarkably 
different  from  other  Silphids.  Its  legs  are  very  long  and  inserted 
far  apart  (the  prothorax  being  remarkably  long),  with  surprisingh' 
long  claws,  while  the  antennee,  again,  are  of  great  length  and 
densely  clothed  with  hairs,  making  them  most  delicate  sense  or- 
gans.* So  also  are  the  limbs  of  the  false  scorpion,  and  the  spi- 
der and  pill  bug  (Titanethes)  of  remarkable  length. 

But  the  modifications  in  the  body  of  the  Spirostrephon  are  such 
that  many  might  deem  its  aberrant  characters  as  of  generic  impor- 
tance. It  loses  its  eyes,  which  its  nearest  allies  in  other,  but 
smaller,  caves  possess,  and  instead  gains  in  the  delicate  hairs  on 
its  back,  which  evidently  form  tactile  organs  of  great  delicacy ; 
the  feet  are  remarkably  long,  as  also  the  antennte.  These  are  not 
new  formations  but  simply  modifications  apparently,  by  use  or  dis- 
use of  organs  present  in  the  other  species.  The  aberrant  myrio- 
pod  and  Stagobius  are  paralleled  by  the  blind  fish,  an  animal  so 
difficult  to  classify,  and  so  evidently  adapted  for  its  abode  in  end- 
less darkness.  And  as  an  additional  proof  of  the  '\dew  here  taken 
that  these  cave  animals  are  modified  from  more  or  less  allied  spe- 
cies existing  outside  of  the  caves,  we  have  the  case  of  the  craw 
fish,  whose  eyes  (like  those  of  the  mole),  are  larger  in  the  young 
than  adult,  indicating  its  descent  from  a  species  endowed  with  the 
faculty  of  sight,  while  in  the  adult  the  appendages  are  modified  as 
tactile  organs  so  as  to  make  up  for  its  loss  of  eyesight,  in  order 
that  it  may  still  take  its  prey. 

We  thus  see  that  these  cave  animals  are  modified  in  various 
ways,  some  being  blind,  others  very  hairy,  others  with  long  ap- 
pendages. All  are  not  modified  in  the  same  way  in  homologous 
organs ;  another  argument  in  proof  of  their  descent  from  ancestors 

*  Schiodte  remarks  that  "  it  is  difficult  to  understand  the  mode  of  lire  of  Stagoinus 
troglodpteii  or  how  this  slow  and  defbnccless  animal  can  escape  being  devoured  bj  the 
rapid,  piratical  Arachnidans,  or  find  adequate  support  on  oolumns,  for  Inhabiting 
which  it  is  §0  manifestly  constructed.  We  are  led  in  this  respect  to  consider  the  anten- 
nie.  Whatever  significance  we  attach  to  those  enigmatical  organs,  wo  must  admit  that 
they  are  organs  of  sense,  in  which  view  an  animal  having  them  so  much  developed  as 
Stagobius,  must  possess  a  great  advantage  over  its  enemies,  if  these  be  only  Arachni- 
dans. Its  cautions  and  slow  progress,  and  its  timid  reconnoitring  demeanor,  taUy 
indicate  that  it  is  conscious  of  life  being  in  perpetual  danger,  and  that  it  endeavors  to 
the  utmost  to  avoid  that  danger.  Darkness,  which  always  flivors  the  pursued  more 
than  the  pursuer,  comes  to  its  aid,  especially  on  the  uneven  excavated  surface  of  the 
columns.'' 
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whose  habits  varied  as  their  out-of-door  allies  do  at  present.  Had 
they  been  specially  created  for  subterranean  life,  we  should  have 
expected  a  much  greater  uniformity  in  the  organs  adapting  them 
to  a  cave  life  than  we  actually  find  to  be  the  case. 

Another  fact  of  interest  in  this  connection  is  the  circumstance 
that  these  cave  species  breed  slowly,  being  remarkably  poor  in  in- 
dividuals ;  they  are  nearly  all  extremely  rare.  Did  they  breed  as 
numerously  as  their  allies  in  the  outer  world  the  whole  race  would 
probably  starve,  as  the  supply  of  food  even  for  those  which  do 
live  is  wonderfully  limited. 

It  is  now  known  that  animals  inhabiting  the  abysses  of  the  sea  are 
often  highly  colored :  light  must  penetrate  there,  for  we  know  that 
were  the  darkness  total  they  would  be  colorless  like  the  cave  insects. 

In  view  of  the  many  important  questions  which  arise  in  relation 
to  cave  animals,  and  which  have  been  too  imperfectly  discussed 
here,  we  trust  naturalists  the  world  over  will  be  led  to  explore 
caves  with  new  zeal,  and  record  their  discoveries  with  minuteness, 
and  the  greatest  possible  regard  to  exactness.  The  caves  of  the 
West  Indian  Islands  should  first  of  all  be  carefully  explored. 
Also  those  of  Brazil,  those  of  the  East  Indies,  and  of  Africa, 
while  fresh  and  most  extended  explorations  of  our  own  Mammoth 
Cave  should  be  made,  perhaps  by  a  commission  acting  under  gov- 
ernment or  State  authority,  in  order  that  the  most  ample  facili- 
ties may  be  afforded  by  the  parties  owning  the  cave. 
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BY  REV.  SAMUEL  LOCKWOOD,  PH.  D. 

Some  twenty  years  ago,  it  was,  that  the  "London  Charivari" 
shot  its  shafts  of  ridicule  at  a  singing  mouse  on  exhibition  in  the 
metropolis.  Thus  put  upon  the  scent,  the  firm  of  Pooh,  Pshaw 
&  Co.,  whose  merciless  power  is  alike  feared  by  philosopher  and 
peasant,  "went  for"  the  showman  and  his  "phenomenon.' 

And  so  hard  was  the  puneh-ingy 

And  Buch  was  the  fUss, 
That  it  qnite  put  an  end 

To  that  mnBical  musi 


tt 
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Albeit  the  miserable  end  of  poor  Mus  munculus^  we  are  bold  to 
declare  our  knowledge  of  the  existence  of  singing  mice  of  the 
above  domestic  sort ;  and  farther,  our  belief  that  they  are  not 
very  uncommon.  But  we  now  propose  to  introduce  to  the  readers 
of  the  Naturalist  an  aristocratic,  and  entirely  new  candidate  for 
their  consideration — a  musical  wood-mouse. 

Last  spring,  my  Mend  Philip  Ryall,  Esq.,  brought  from  Florida 
a  mouse  which  he  had  captured  in  his  residence  there.  He 
says  that  for  a  number  of  nights,  a  low  sound  of  a  more  or  less 
musical  nature,  had  been  heard  proceeding,  as  was  supposed,  from 
the  chimney,  and  which  very  naturally  was  attributed  to  the  chim- 
ney swallow.  One  day  a  small  mouse  came  fi*om  under  the  hearth 
into  the  middle  of  the  floor  of  the  sitting-room,  sat  up,  and  sang 
for  about  a  minute,  and  retired.  This  explained  the  mystery.  Its 
nightly  music  and  its  daily  visit  were  continued,  almost  invariably, 
the  visit  being  limited  to  the  same  small  area  of  the  floor.  It  was 
determined  to  capture  the  little  stranger ;  which  after  many  unsuc- 
cessful eflbrts  was  finally  accomplished.  Last  June  the  interesting 
little  fellow  was  very  kindly  passed  into  my  custody.  My  first 
concern  was  to  add  to  its  comfort  by  enlarging  its  cage,  also  to 
provide  for  it  in  every  possible  way  a  condition  of  things  suited  to 
its  nature.  For  all  this  I  was  amply  rewarded  in  the  fine  health, 
and  the  musical  performances  that  followed. 

A  little  study  soon  determined  that  the  pretty  creature  belonged 
to  the  vesper  mice.  It  is  known  by  the  popular  names  of  jumping 
mouse,  wood  mouse,  and  white-footed  mouse.  Our  specimen  is  one 
of  the  smallest  of  its  own  genus,  for  the  precise  species  is  the  one 
known  to  naturalists  as  the  Ilesperomys  cognatua  Leconte.  This 
fact,  so  novel,  once  determined,  gave  additional  zest  to  my  purpose 
to  make  it  the  object  of  especial  study.  To  give  it  individuality, 
as  it  was  fast  becoming  a  pet,  I  named  it  Hespie ;  which  name,  as 
its  object  was  a  female,  was  certainl}'  appropriate.  I  thought  she 
soon  learned  to  know  me,  and  certainly  I  soon  came  to  regard  her 
with  attachment.  Yet,  the  truth  told,  she  was  a  pretty,  pert  and 
unamiable  little  miss,  and  would  permit  no  familiarity,  always  bit- 
ing the  finger  that  attempted  to  touch  her.  Her  animation,  agility 
and  gracefulness  of  motion  were  w^onderftil.  Sometimes  a  fly  would 
enter  the  cage,  when  she  would  spring  at,  and  catch  it,  sometimes 
with  her  mouth,  and  at  others  with  her  hands.  This  she  would  eat 
with  great  relish.     So  uniformly  quick  were  her  motions,  that  on 
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one  occasion  my  little  boy  said :  ^'Papa,  I  would  like  to  see  mousie 
wcUk  just  once."  Her  taste  was  quite  omnivorous ;  although  unlike 
the  domestic  mouse,  she  did  not  care  much  for  cheese.  But  meat, 
bread,  corn,  nuts,  sugar,  and  even  pudding  and  fish  were  all  accept- 
able. A  little  sod  of  fresh  grass  and  white  clover  was  occasionally 
put  into  the  cage.  This  she  enjoyed  greatly,  eating  the  greens  like 
a  rabbit ;  only  always  insisting  on  sitting  up  to  do  it.  It  was  in- 
teresting to .  witness  how  ready  she  was  for  emergencies.  Sitting 
on  her  hind  feet,  she  would  take  hold  with  her  hands  of  a  blade  of 
grass,  and  begin  eating  at  the  tip.  The  spear  would  rapidly 
shorten,  and  seemingly  she  must  now  stoop  to  finish  it,  or  do  it  in 
'  the  ordinary  quadrupedal  style.  Now  that  was  just  what  she  did 
not  choose  to  do.  So  when  the  emergency  came,  she  would  stoop 
down,  and  in  a  trice  cut  the  blade  off  close  to  the  sod  with  just 
one  nip  ;  then  up  again  on  her  feet  in  a  sitting  posture,  she  would 
finish  it  in  a  comfortable  and  becoming  way.  On  one  occasion  a 
worm  crept  out  of  the  sod,  and  Uespie  at  once  fell  to  it  and  soon 
had  it  tucked  away  without  cooking.  As  to  exercise,  she  manages 
to  take  a  great  deal.  In  the  day  time  her  exercise  is  less,  as  she 
does  a  good  deal  of  sleeping  then.  It  is  at  night  that  her  peculiar 
talents  appear  to  advantage,  beginning  at  vespers,  as  her  name 
might  imply.  Then,  as  a  singer,  her  genius  literally  shines.  It  is 
with  her  singing  that  we  are  the  most  concerned ;  and  indeed,  at 
the  moment  of  this  writing  (for  it  is  night)  she  is  in  fine  song. 
Perhaps,  however,  it  will  seem  more  literal  and  actual  if  her  per- 
formances are  described  in  the  past  tense. 

Our  little  musician  had  several  snatches  or  bits  of  melody  which 
were  often  repeated.  But  in  her  repertpire  were  two  notable  ones, 
each  of  which  deserves  to  be  dignified  as  a  professional  role.  The 
one  by  far  the  more  frequent  is  notated  below ;  and  because  it  is 
her  favorite,  when  running  in  her  revolving  cage,  I  have  named  it 
The  WJieel  Song* 

The  last  bar  of  this  would  frequently  be  prolonged  to  two 
or  three ;  and  she  would  sometimes  change  from  C  sharp  and  D,  to 
C  natural  and  D,  then  warble  on  these  two  notes  awhile,  and  wind 
up  with  a  quick  chirp  on  C  sharp  and  D.  The  distinctness  between 
the  semitones  was  very  marked,  and  easily  appreciable  to  a  good 
ear.  I  have  always  enjoyed  the  mellow  little  strains  of  the  song 
sparrow  and  the  house  wren.     But  in  either  case  it  was  short,  and 

«The  masical  notation  was  written  by  my  son,  Ferris  C.  Lockwood. 
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apt  to  become  monotonous  from  its  admitting  almost  no  variation. 
Monotony  was  not  chargeable  to  Hespie's  Wheel  Song.  With 
unconscious  skill  she  would  work  out  of  it  a  wonderful  variety. 
Instead  of  the  first  measure  she  would  sometimes  open  with  the 
second  one,  then  follow  it  with  the  first.  Or  she  might  start  with 
the  third,  following  with  the  second,  or  the  first,  just  as  fancy 
seemed  to  dictate.  Then  she  had  her  own  whims  as  to  the  amount 
of  repetition  of  each  bar ;  that  is  to  say,  she  would  double  or  even 

NO.  1.   THE  WHEEL  SONG. 

Sva 


NO.  2-  THE  GRAND  ROLE. 
8va       


triplicate  a  measure,  when  the  notion  took  her.  In  this  regard, 
time  was  quite  ignored.  Indeed,  whatever  may  have  been  the 
Hesperomj's'  canon  of  musical  procedure  or  propriety,  we  could 
not  but  regard  it  as  arbitrary,  or  beyond  our  comprehension.  Still 
it  must  be  admitted,  that  this  little  performer  possessed  precision, 
delicacy,  and  scope  of  execution. 

She  had  one  role,  which  although  the  notation  is  simpler  than 
that  of  the  Wheel  Song,  yet  I  think  to  her  its  execution  was  more 
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difficult.  It  is  certain  that  she  was  far  more  chary  of  its  perfor- 
mance ;  and  to  me  its  effect  seemed  more  impressive.  I  have  on 
account  of  its  less  frequency  distinguished  it  as  The  Grand  Role, 

This  was  seldom  given,  yet  quite  often  enough  to  allow  it  to  be 
written  down.  The  second  measure  would  be  sung  quite  fast, 
sounding  almost  like  the  pecking  of  the  woodpecker  on  the  tree ; 
and  at  other  times  it  would  be  slow  like  the  dropping  of  water. 
Although  she  had  no  ear  for  time,  yet  she  would  keep  to  the  key 
of  B  (two  flats),  and  strictly  in  a  Major  key.  This  fact  I  consid- 
ered interesting,  as  Wood  declares  his  belief  ^^that  the  untaught 
cries  of  all  the  lower  animals,  whether  quadrupeds  or  birds,  are  in 
the  Minor  key."  Herein  theory  must  yield  to  observation.  If  I 
might  venture  an  opinion,  it  would  be  that  the  music  of  the  really 
musical  wild  animals  is  oftener  on  a  Major  key ;  while  the  Minor 
key  characterizes  savage  man.  A  remarkable  fact  in  the  above 
role  is  the  scope  of  little  Hespie's  musical  powers.  Her  soft,  clear 
voice  falls  an  octave  with  all  the  precision  possible ;  then  at  the 
wind-up,  it  rises  again  into  a  very  quick  trill  on  C  sharp  and  D. 

Though  it  be  at  the  risk  of  taxing  belief,  yet  I  must  in  duty 
record  one  of  Hespie's  most  remarkable  performances.  She  was 
gambolling  in  the  large  compartment  of  her  cage,  in  a  mood  indi- 
cating intense  animal  enjoyment,  having  woke  from  a  long  sleep, 
and  partaken  of  some  favorite  food.  She  burst  into  a  fulness  of 
song  very  rich  in  its  variety.  While  running  and  jumping,  she 
rolled  off  what  I  have  called  her  Grand  Role,  then  sitting,  she 
went  over  it  again,  ringing  out  the  strangest  diversity  of  changes, 
by  an  almost  whimsical  transposition  of  the  bars ;  then  without 
for  an  instant  stopping  the  music,  she  leapt  into  the  wheel,  started 
it  revolving  at  its  highest  speed,  and  went  through  the  Wheel 
Song  in  exquisite  style,  giving  several  repetitions  of  it.  After  this 
she  returned  to  the  large  compartment,  took  up  again  the  Grand 
Role,  and  put  into  it  some  variations  of  execution  which  aston- 
ished me.  One  measure  I  remember  was  so  silvery  and  soft,  that 
I  said  to  a  lady  who  was  listening,  that  a  canary  able  to  execute 
that  would  be  worth  a  hundred  dollars.  I  occasionally  detected 
what  I  am  utterly  unable  to  explain,  a  literal  dual  sound,  very  like 
a  boy  whistling  as  he  draws  a  stick  along  the  pickets  of  a  fence. 
So  the  music  went  on,  as  I  listened,  watch  in  hand,  until  actually 
nine  minutes  had  elapsed.  Now  the  wonderibl  fact  is  that  the  rest 
between  the  roles  was  never  much  more  than  for  a  second  of  time  ; 


766  A   SINOINQ   HESFEROXTS. 

and  daring  all  this  singing  the  muscles  could  be  seen  in  vigorous 
action  through  the  entire  length  of  the  abdomen.  This  feat  would 
be  impossible  to  a  professional  singer ;  and  the  nearest  to  it  that 
I  have  seen  was  the  singing  of  a  wild  mocking  bird  in  a  grove. 

For  several  days  the  wheel  grated  on  its' axle.  This  afforded 
Hespie  great  delight ;  and  her  own  little  warble  was  completely 
lost  in  the  harsher  sound.  It  was  pretty  much  as  it  is  with 
some  of  the  modem  methods  of  praise;  as  when  the  vocal  is 
subordinated  to  the  instrumental,  a  mere  murmur  of  song,  on 
which  the  organist  comes  down  as  with  the  sound  of  many  waters. 
A  drop  of  oil,  and  the  sound  of  the  Motion  stopped.  This  quite 
excited  her  temper ;  and  she  bit  the  wires  of  her  wheel  most 
viciously.  A  little  device  was  hit  upon  which  set  her  in  good 
humor  again.  A  strip  of  stout  writing  paper,  a  half  inch  wide, 
was  pinned  down  in  such  a  way  that  its  clean  cut  upper  edge 
pressed  against  the  wires  of  the  wheel,  making  with  its  revolution 
a  pleasant,  purring  sound.  It  was  on  the  principle,  exactly,  of 
the  old-time  watchman's  rattle,  and  the  old  toy  known  as  a  cricket. 
This  for  a  while  greatly  delighted  the  capricious  creature,  and  she 
made  the  wheel  almost  fly ;  at  the  same  time,  in  unison  with  the 
whirr  of  the  wheel,  was  her  own  soft,  cheery  warble.  It  was  very 
low,  yet  very  distinct.  I  remember  once  on  a  larger  scale  wit- 
nessing an  analogous  sight,  when,  unseen,  I  entered  a  room  in 
which  was  a  woman  spinning  wool,  and  singing  at  the  top  of  her 
voice,  in  keeping  with  the  loud  whirring  of  her  spinning  wheel. 
Without  her  wheel  the  domestic  life  of  little  Hespie  would  be 
rather  monotonous.  Expecting  to  see  some  antics  in  the  slipping 
line,  the  trick  was  tried  of  covering  a  part  of  the  inside  of  the 
wheel  with  smooth  sized  paper.  Mousie  entered  and  started  the 
wheel,  and  in  the  prettiest  way  jumped  the  smooth  paper  floor  at 
every  revolution,  actually  keeping  the  propulsion  up  with  but  a 
slight  diminution  of  the  usual  speed.  This  was  certainly  a  very 
pretty  feat.  We  next  shut  her  out  by  corking  up  the  entrance. 
She  worked  desperately  at  the  closed  aperture ;  then  in  despair 
gave  vent  to  a  piercing  little  cry.  It  was  surprising  what  a 
strange  pleasure  this  sound  afforded  me  ;  it  showed  so  clearly  the 
difference  in  the  timbre  or  quality  of  this  sound  of  distress  from 
that  which  I  have  called  its  singing.  She  was  a  good  deal  excited, 
and  ran  frantically  into  and  out  of  her  little  bed-box,  which  had  a 
hole  at  each  end.    Soon  this  tiny  gust  of  rage  passed  over.    She 
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uow,  although  running  about  her  cage,  indulging  in  little  gambols, 
indicating  exquisite  grace  and  agility,  struck  off  into  a  truly  beau- 
tiful strain  of  song.  It  occupied  about  three  minutes,  and  had  in 
it  considerable  scope  and  variety.  First  there  was  a  clearly  enun- 
ciated expression  like  that  of  the  cooing  of  a  turtle  dove,  a  soft 
note,  with  a  deliberate  slowness.  This  changed  into  a  series  of 
more  rapid  notes  strangely  suggesting,  though  not  so  weird-like, 
the  conchy  clamor  of  the  American  cuckoo  (Coccyzus)^  then  clos- 
ing with  a  series  of  short,  rapid  sounds,  like  the  tapping  of  the 
woodpecker  on  a  tree. 

A  very  noticeable  fact  was,  that  a  great  deal  of  this  little  crea- 
ture's song  was  poured  forth  while  at  play — that  is,  while  in  ac- 
tual activity ;  and,  take  the  wheel-play,  for  instance,  when  really 
in  quite  violent  exercise.  A  thing,  too,  which  much  surprised  me, 
was,  that  often  when  eating  she  sang  and  ate  at  the  same  time, 
literally  in  the  same  breath.  This  singular  habit,  so  suggestive  of 
a  great  physiological  difficulty,  led  to  an  incident,  which  caused 
considerable  merriment  for  those  who  witnessed  it.  I  had  been 
examining  some  insect  larvae  on  a  twig  of  black  alder.  Without 
any  real  motive,  a  bit  of  the  twig,  about  an  inch  long,  and  an 
eighth  of  an  inch  thick,  was  offered  to  Hespie.  She  was  delighted, 
and  at  once  began  in  her  usual  pretty  way,  sitting  up,  to  eat  the 
bark,  although  it  is  very  bitter.  Thus  she  sat  '*  bolt  upright ; " 
and  the  manner  in  which  she  held  this  little  black  stick  in  both 
hands  up  to  her  mouth,  at  the  precise  angle  in  which  a  fife  is  held, 
although  nibbling  away,  yet  singing  at  the  same  time,  it  looked  so 
like  a  little  fifer  playing  on  an  ebony  fife  that  laughter  was  irresis- 
tible at  the  comical  sight. 

Wishing  to  see  how  this  Hesperomys  would  behave  in  company, 
I  put  into  her  cage  a  young  domestic  mouse  about  one-third  grown. 
She  was  asleep  in  her  little  box.  When  she  woke,  it  was  a  pretty 
sight.  What  animation !  How  the  black  eyes  started  and  spar- 
kled !  To  me  they  seemed  to  snap  with  fire.  The  whole  frame 
was  in  a  quiver — first  of  astonishment,  then  with  rage.  It  was 
not  a  run — but  a  jump  which  she  made  at  the  little  involuntary 
intruder,  who  received  a  nip  that  made  it  squeal  in  terror.  We 
removed  the  little  captive,  who  was  so  astonished  that  it  was  quite 
content  to  lie  in  our  hand.  Its  terror  had  won  our  pity,  and  we 
restored  to  it  its  libert3\  I  had  a  friend  who  had  once  a  singing 
domestic  mouse,  of  very  moderate  musical  ability,  however.    Bat 
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one  day  he  captured  two  specimens  of  the  white-footed  mouse 
{Heaperomys  leucopus)^  and  supposing  it  would  be  good  company, 
he  put  them  into  the  cage.  Great  mistake  it  was.  The  two 
white-footed  barbarians  abused  the  hospitality,  and  murdered  poor 
Mua  musculus. 

And  now  we  ask  are  these  phenomena  that  have  been  herein 
described  the  result  of  an  abnormal  condition  of  things  or  not? 
How  much  truth  is  there  in  the  theory  of  some  that  the  singing  of 
these  mice  is  the  result  of  disease,  or  of  some  bronchial  distur- 
bance ?  In  my  opinion  the  following  reasons  disprove  the  truth  of 
any  such  theory. 

1.  The  exquisite  animal  enjoyment,  and  actual  physical  condi- 
tion, for  it  is  fat,  and  perfect  in  pelage  and  form,  indicating  high 
health.  Every  form  of  bronchial  disease  is  in  its  most  ordinaiy 
effect  depressing  to  the  animal  spirits. 

2.  When  engaged  in  song,  the  exercise  reaches  to  the  very  depth 
of  the  chest,  as  is  so  often  seen  in  the  lowing  of  kine,  where  the 
muscles  may  be  observed  in  action  for  the  whole  length  of  the  ab- 
domen.    Persons  afflicted  bronchially  avoid  deep  vocal  exercises. 

3.  The  singing  is  so  often  performed  under  those  precise  cir- 
cumstances in  which  bronchially  diseased  persons  are  sure  to  keep 
still,  if  possible.  For  instance,  take  the  Wheel  Song.  Here,  al- 
though the  exercise  was  violent,  yet  the  song  would  be  sustained 
all  through  with  no  diminution  of  vocal  strength ;  and  quite  fre- 
quently was  it  the  case,  that  when  the  animal  stopped  turning  the 
wheel,  though  it  continued  the  song,  the  momentum  would  throw 
it  on  its  back,  when  as  if  in  surprise,  it  would  roll  off  four  or  five 
notes  on  a  higher  octave,  and  in  a  greatly  increased  loudness  of 
voice. 

4.  Our  vesper  mouse  delights  in  a  role,  the  performance  of  which 
argues  these  three  facts  :  —  A  high  organization  of  the  organs  of 
the  voice ;  delicate  and  skilful  adjustment  during  use ;  a  perfect 
condition  as  respects  health.  She  can  sing  and  eat  at  the  same 
time.  When  a  boy  the  writer  was  fond  of  whistling,  usually  select- 
ing some  ballad  tune  ;  and  it  was  with  perfect  ease  that  the  strain 
was  continued  through  an  entire  stanza,  without  any  break  for  the 
sake  of  getting  breath;  for  ere  the  expiring  air  had  become 
exhausted,  he  inverted  the  process,  thus  continuing  his  strain  by 
the  inspiring  air  as  it  came  through  the  orifice  formed  by  his  lips. 
He  also  remembers  that  it  was  said  of  Jenny  Lind  that  she  could 
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use  the  inspiring  breath  in  singing,  though  he  cannot  vouch  for  the 
fact.  Now  this  fact,  in  the  case  of  our  Hesperomys,  that  it  could 
eat  and  sing  at  the  same  time,  even  admitting,  what  is  probably 
true,  that  there  are  intervals  of  a  very  short  duration  (so  short  as 
to  be  almost  undiscernible)  when  the  epiglottis  closes  to  allow  the 
food  to  pass  down  the  gullet,  demonstrates,  as  we  think,  that  the 
organization  of  those  parts  was  very  delicate,  and  that  the  whole 
organism  was  in  the  very  highest  condition  of  health.  We  say 
nothing  about  that  dual  vocalization,  other  than  that  we  think  it 
looks  in  the  same  direction. 

Probably  it  may  occur  to  some  that  the  pathology  could  be  bet- 
ter demonstrated  by  dissection.  To  us  it  hardly  seems  that  such 
a  proof  is  needed.  But  I  confess  to  a  desire  for  all  possible 
knowledge  from  such  a  source  as  respects  certain  physiological 
questions  which  I  feel  impelled  to  propose.  In  the  human  ear  is 
a  stringed  instrument  of  amazing  delicacy.  The  physiologist  calls 
it  the  Fibres  of  Corti.  It  is  wonderfully  suggestive  of  the  strings 
and  keys  of  a  piano ;  and  it  is  believed  that  it  ministers  to  the 
musical  function.  Query :  has  our  little  musician  this  mysterious 
organ  ?  If  so,  in  how  much  is  it  like  that  possessed  by  man  ?  And 
as  Hespie  lacked  time  in  her  music,  and  as  all  animals,  other  than 
man,  lack  harmony,  is  this  delicate  organ  consonant  with  that 
defect?  Alas  !  we  may  not  bring  to  this  matter,  though  under  our 
hands  and  our  eyes,  processes  of  investigation  so  delicate  as  the 
astronomer  applies  to  matter  far  distant  in  space. 

We  would  not  run  into  the  vice  of  generalizing  on  too  scanty  a 
stock  of  facts.  Yet  we  are  disposed  to  think  that  as  an  order  the 
rodents  possess  a  large  amount  of  undeveloped  ability  for  musical 
utterance.  Few  of  us  are  aware  to  what  extent  among  the  domes- 
tic mice  singers  abound.  Singing  rats  also  have  been  observed. 
We  have  now  the  Hesperomys,  thus  affording  three  well  marked 
genera  of  the  Muridae.  Of  the  SciuridaB,  or  squirrels,  I  can  only 
speak  of  three  genera  with  certain  knowledge -r- the  gray  squirrel, 
the  chipmunk,  and  the  flying  squirrel.  All  these  are  capable  of 
musical  sounds,  though  not  to  be  called  singers.  And  there  is 
also  the  whistling  of  the  woodchuck  in  its  burrow.  Last  summer 
I  caught  a  young  rabbit  in  a  patch  of  wild  lupines,  and  was  struck 
with  the  silvery  musical  ring  of  its  cry,  when  my  hand  touched  it. 
It  is  worth  asking  how  far  man's  training  or  culture  couU  develop 
and  improve  this  potentiality  or  latent  power  in  the  rodents  to 
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sing.  My  friend,  who  caught  the  object  of  this  article,  is  firm  in 
the  belief  that  on  one  occasion  it  made,  not  without  some  success, 
an  effort  to  imitate  the  canary.  If  this  is  a  fact,  it  would  of  itaelf 
prove  much  in  the  direction  of  these  remarks. 


THE  LONG-CRESTED  JAY. 

UY   BLLIOTT   COUES. 


This  bird  is  the  Cyanura  macrolopha  of  naturalists,  and  the 
genus  it  belongs  to  is  distinguished  among  our  jays  by  the  ele- 


gant crest  that  nil  the  species  possess,  as  well  as  by  the  rich  bine 
color  that  shows  particularly  on  the  wings  and  tail,  which  are  also 
barred  with  black.  This  group  of  birds  will  be  immediately  rec- 
ognized, when  we  say  that  the  familiar  blue  jay  of  the  eastern 
United  States  is  the  type  of  the  whole ;  there  are  only  half  a 
dozen  species,  among  which  the  common  eastern  species  stands  a 
little  apart,  being  ornamented  with  richer  and  more  variegated 
colors,  and  inhabiting  a  different  zoological  province.  In  the  west 
it  is  represented  by  two  kinds,  Steller's  and  the  Long-crested, 
so  much  alike  that  they  might  be  considered  as  one  species ;  the 
last  named  runs  into  the  C.  coronata  of  Mexico,  and  this  into  a 
South  American  kind  called  C.  gaieata;  while  fVom  these  last 
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another  Mexican  species,  C  diademata^  differs  but  little.  These 
birds  are  more  sombre  in  general  plumage,  than  the  C.  cristata  of 
the  east,  but  still  they  are  beautiful ;  they  differ  mainly  in  the 
varying  extent  of  the  sooty  blackish  and  the  blue,  and  in  the  pre- 
cise character  of  the  blue  or  white  spots  about  the  head.  Our 
two  kinds  above  named  might  be  described  almost  in  the  same 
terms  ;  they  are  grayish  black  with  a  faint  blue  shade,  passing  on 
the  rump  and  abdomen  into  bright  blue,  which  becomes  even  richer 
on  the  wings  and  tail ;  these  last  are  barred  with  black.  The  chin 
is  slightly  streaked  with  whitish;  otherwise,  the  whole  head  is 
glossy  black,  except  that  the  crest  is  prettily  faced  in  front  with 
blue  or  bluish-white,  and  there  are  frequently  whitish  spots  about 
the  eyelids,  as  in  a  robin.  It  is  the  character  of  these  head-mark- 
ings, and  the  longer  and  fuller  crest,  that  chiefly  distinguishes  the 
Long-crested  from  Steller's  jay.  Both  are  about  a  foot  long,  and 
nearly  half  as  much  in  spread  of  wing ;  the  wings  and  tail  are 
each  about  half  a  foot.  The  sexes  can  hardly  be  told  apart, 
though  the  male  is  a  little  the  larger ;  the  young  rapidly  come  to 
resemble  the  parents ;  but  when  they  leave  the  nest  they  lack  the 
black  bars  on  the  wings  and  tail,  and  the  head  markings. 

When  I  was  travelling  westward  in  the  spring  of  1864, 1  saw 
some  of  these  jays  in  the  Raton  Mountains,  in  Xew  Mexico,  which 
I  believe  to  be  about  their  eastern  limit,  at  least  on  that  latitude, 
for  they  are  strongly  attached  to  pine-clad  mountains,  and,  like 
Clarke's  crow  {Pickorvus  cohimbianus)  and  the  Blue-headed  jay 
{Gymnocokitta  cyanocejjkala)  ^  are  found  as  high  up  as  timber  grows. 
In  crossing  the  Rocky  Mountains  through  Whipple's  Pass,  I  did 
not  happen  to  meet  with  any,  though  others  before  me  had  been 
more  fortunate ;  to  the  westward  still,  in  the  lofty  forests  of  the 
San  Francisco  Mountains,  the^''  were  abundant,  and  at  that  time 
(July),  had  just  reared  their  families,  and  were  rambling  through 
the  tops  of  the  trees  together.  The  old  birds  were  in  sorry  con- 
dition, and  had  literally  a  "crest-fallen"  air,  as  if  they  felt  they 
had  lost  their  chief  ornament,  and  were  stuck  full  of  pin-feathers 
besides.  But  when  I  came  across  them  the  third  time,  in  the 
pineries  about  Fort  Whipple,  they  were  in  good  trim  once  more, 
and  saucy  as  ever.  They  live  in  the  mountainous  parts  of  Ari- 
zona all  the  year,  for  they  are  able  to  endure  pretty  severe  cold, 
being  of  hardy  nature,  and  well  clothed  with  very  soft,  thick 
plumage,  while  their  food  is  such  as  can  be  procured  at  any  sea- 
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son.  Thus  being  non-migratory,  their  permanent  habitat  may  be 
given  with  some  accuracy ;  it  includes  the  wooded  Rocky  Moan- 
tain  region  at  large.  To  the  north,  and  especially  about  the  Co- 
lumbia River,  they  become  mixed  up  with  Steller's  jay,  which  is 
the  boreal  extreme,  reaching  into  Alaska ;  while  in  the  opposite 
direction  they  run  into  the  Cyanura  coronata  on  the  Table  Lands 
of  Mexico. 

The  imposing  crest  of  this  jay  merits  more  than  a  passing  al- 
lusion. It  does  not  acquire  its  full  size  and  beauty,  after  the  July 
moult,  until  the  approach  of  cold  weather ;  but  late  in  the  fall, 
and  all  through  the  winter,  this  ornament  is  as  striking  as  at  the 
breeding  season.  It  grows  to  be  two  inches  and  a  half  long,  and 
is  composed  of  many  slender  feathers  with  loosened  barbs.  The 
longest  ones  grow  from  the  crown,  while  shorter  ones  fill  in  from 
behind  and  before,  to  make  an  elegant  pyramid  when  standing 
close  together,  or  a  bundle  of  plumes  when  shaken  apart,  as  repre- 
sented in  the  figure,  taken  from  a  perfect  spring  specimen.  This 
crest  is  jet  black,  but  it  is  trimmed  in  ft'ont  with  a  lacing  of  bluish 
white,  laid  on  in  two  rows  running  a  third  way  up ;  the  colored 
feathers  are  of  a  hard,  dense  nature,  looking  something  like  little 
bits  of  metal,  and  besides  these,  there  are  spots  of  like  color 
about  the  eyelids,  as  already  mentioned.  The  crest  can  be  raised 
or  lowered,  and  opened  or  shut  at  pleasure ;  and  its  rapid  move- 
ments, when  the  bird  is  excited,  are  highly  expressive.  The  jay 
seems  to  be  proud  of  his  top-knot,  and  generally  holds  it  pretty 
high,  unless  he  happens  to  be  on  a  birds'-ncsting  expedition,  which 
I  am  sorry  to  say  is  not  seldom,  when  he  lowers  his  standard,  and 
makes  himself  as  small  as  possible,  as  he  skulks  silently  about, 
looking,  and  no  doubt  feeling,  like  the  thief  that  he  is. 

All  the  jays  make  their  share  of  noise  in  the  world ;  they  fret 
and  scold  about  trifles,  quarrel  over  nothing,  and  keep  everything 
in  a  ferment  when  they  are  about.  The  particular  kind  we  are 
now  talking  about  is  nowise  behind  his  fellows  in  these  respects ; 
a  stranger  to  modesty,  and  forbearance,  and  the  many  gentle  qual- 
ities that  charm  us  in  some  litfle  birds  and  endear  them  to  us,  he 
is  a  regular  fillibuster,  ready  for  any  sort  of  adventure,  that  prom- 
ises sport  or  spoil,  even  if  spiced  with  danger.  Sometimes  he 
prowls  about  alone,  but  oftener  has  a  band  of  choice  spirits  with 
him,  who  keep  each  other  in  countenance — for  our  jay  is  a  coward 
at  heart  like  other  bullies — and  share  the  plunder  on  the  usual 
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principle  in  auch  cases,  of  each  one  taking  all  be  can  get.  Once  I 
had  a  chance  of  seeing  how  a  band  of  these  guerillas  make  their 
raids,  and  though  they  went  at  it  in  good  style,  they  came  out 
very  badly  indeed.  A  vagabond  troop  made  a  descent  upon  a 
clump  of  bushes,  where  probably  they  expected  to  find  eggs  to 
suck,  or  at  any  rate  some  chance  for  mischief  and  amusement ; 
and  to  their  intense  joy,  they  surprised  a  little  owl,  quietly  digest- 
ing his  grasshoppers,  with  both  eyes  shut.  Here  was  a  lark ! 
and  a  chance  to  wipe  out  a  part  of  the  score  that  the  jay  family 
keep  against  the  owl  tribe,  for  injuries  received  time  out  of  mind. 
In  the  tumult  that  ensued,  the  little  birds  scurried  off  at  once,  the 
woodpeckers  overhead  stopped  tapping  to  listen  and  look  on,  and 
a  snake  that  was  basking  in  a  sunny  spot  thought  best  to  crawl 
into  his  hole.  The  jays  lunged  furiously  at  their  enemy,  who  sat 
helpless,  bewildered  at  the  sudden  onslaught,  trying  to  look  as  big 
as  possible,  with  his  wings  set  for  bucklers  and  his  bill  snapping, 
meanwhile  twisting  his  head  till  I  thought  he  would  wring  it  off, 
trying  to  look  all  ways  at  once.  The  impudent  jays,  emboldened 
by  the  feeble  resistance,  grew  more  and  more  insolent,  till  their 
victim  made  a  sudden  break  through  their  ranks,  and  flapped  into 
the  heart  of  a  juniper  tree,  hoping  to  be  screened  by  the  tough, 
thick  foliage.  The  jays  went  trooping  after,  of  course,  and  I 
hardly  know  how  the  fight  would  have  ended,  but  here  I  thought  it 
time  to  interfere  myself.  I  got  the  owl  first,  as  the  greater  prize, 
it  being  the  rare  and  curious  Pigmy  (Glaucidium  gnoma)  hardly 
bigger  than  a  blue-bird ;  and  shot  four  of  the  jays,  before  they 
made  up  their  minds  to  be  off.  The  collector  has  no  better  chance 
to  enrich  his  cabinet,  than  when  birds  are  quan*elling  with  each 
other ;  and  so  it  has  always  been  with  the  third  party  iii  a  diffi- 
culty, ever  since  the  monkey  divided  cheese  for  the  two  cats. 

Since  I  have  spoken  of  the  jay's  noisiness,  I  ought  to  say  what 
his  voice  sounds  like ;  but  that  is  a  hard  matter,  he  is  such  a  gar- 
rulous creature,  and  has  such  a  variety  of  tones.  Ordinarily,  he 
screams  out  at  the  top  of  his  voice,  and  keeps  screaming  till  he  is 
tired,  or  till  something  attracts  his  attention.  This  note  is  some- 
thing like  our  jay's,  but  hoarser  and  heavier,  and  can  be  told  in  a 
moment,  by  its  base  quality,  from  the  harsh  outcry  of  either  Wood- 
house's  or  Maximillian's  jay,  both  of  which  birds  run  higher  up 
the  scale.  He  has  another  way  of  expressing  himself,  that  sounds 
like  the  rataplan  of  our  golden-winged  woodpecker;   and  then 
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again,  when  greedily  regaling  upon  acorns,  or  hopping  about  with 
no  particular  object  in  view,  or  curiously  peering  down  through 
the  pine  fronds  to  watch  an  intruder,  he  talks  to  himself  in  a  queer 
way,  as  if  thinking  aloud  and  chuckling  over  some  comical  notions 
of  his  own ;  or  perhaps  simply  because  he  likes  to  hear  himself. 

Indeed,  this  talkativeness  gave  the  name — Oarrulince — to  the 
whole  tribe  of  jays ;  and  versatile  as  they  are  in  this,  they  are 
equally  so  in  the  matter  of  their  food,  whence  they  used  to  be 
called  Omnivori.  The  long-crested  jay  will  eat  anything  that  is 
eatable.  They  say  jays  kill  and  devour  small  birds ;  perhaps  they 
may,  but  I  do  not  think  it  is  their  practice.  That  they  will  rob 
birds'  nests,  and  suck  eggs,  no  one  doubts ;  and  if  they  cannot 
catch  winged  insects,  fat  larvae  and  beetles  do  not  come  amiss. 
But  after  all,  they  are  vegetarians,  and  live  principally  upon  seeds, 
berries  and  other  fruit.  Out  there  in  the  mountains  where  the 
Long-crested  lives,  pine-seeds  contribute  in  large  part  to  his  nour- 
ishment. I  have  often  watched  the  bird  hanmiering  away  at  a 
cone,  which  sometimes  he  would  wedge  in  a  crotch,  and  sometimes 
hold  with  his  feet,  like  a  hawk  with  a  mouse.  Though  most  at 
home  in  the  depths  of  the  pines  where  the  supply  is  pretty  sure, 
he  often  strays  into  the  adjoining  patches  of  scrubby  oak  and  ju- 
niper after  the  acorns  and  berries,  or  to  pick  a  quarrel  with  Wood- 
house's  jay,  and  frighten  the  sparrows.  Wherever  he  goes  he  has 
it  pretty  much  his  own  way,  hated  and  feared  by  the  other  birds, 
whom  he  silences  with  his  scream,  and  subdues  by  a  show  of  au- 
thority. But  who  of  his  ilk  has  not  enemies  to  be  feared  in  turn? 
Cassius'  flycatcher,  almost  as  noisy  and  audacious  as  himself,  has 
many  a  set-to  with  him  ;  and  even  the  nimble  little  pewees  pester 
him  occasionally.  The  woodpeckers  tease  him  particularly ;  ther 
can  scramble  about  faster  than  he  can  follow,  and  laugh  at  him 
from  the  other  side  of  a  bough,  till  he  quite  loses  his  temper. 

But  withal  our  jay  has  his  good  points,  and  I  confess  to  a 
sneaking  sort  of  regard  for  him.  An  elegant  dashing  fellow, 
of  good  presence  if  not  good  manners ;  a  tough,  wiry,  independent 
creature,  with  sense  enough  to  take  precious  good  care  of  himself, 
as  you  would  discover  if  you  tried  to  get  his  skin.  As  j'ou  ap- 
proach a  tall  pine  where  he  is  rollicking,  his  restless  bright  brown 
eye  marks  you  for  a  suspicious  character  who  will  bear  watching. 
Now  thoroughly  on  the  alert,  he  leaps  like  a  squirrel  ft*om  bough 
to  bough  till  he  reaches  the  top ;  and  then,  as  you  advance  a  step 
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nearer,  he  is  off  with  a  scream  that  makes  the  woods  echo  his 
triumphant  disdain.  It  will  be  of  no  use  to  follow  him,  now 
that  he  is  alarmed ;  give  up  the  hope  of  that  particular  skin  for  your 
cabinet.  But  perhaps  on  another  occasion  he  may  be  inclined  to 
take  a  better  look  at  you,  for  his  curiosity  is  great,  and  so  he  may 
expose  himself  through  the  rift  of  the  foliage  that  forms  his  look- 
out. That  moment  is  your  chance,  and  with  the  loud  report  of 
the  gun  comes  his  shriek  of  i^ony,  as  he  falls  all  bloody  from 
the  bough  he  just  mounted  in  such  pride.  If  he  is  only  wounded, 
you  will  find  him  game  to  the  last,  in  such  desperate  strait  as  this, 
however  he  may  show  the  white  feather  at  other  times ;  and  you 
will  have  hard  work  to  squeeze  the  lasVgasp  out  of  him,  with 
your  fingers  pressed  on  each  side  of  the  thorax,  as  you  well  know 
how.  And  even  though  you  have  a  prize,  you  will  think  it  is  a 
cruel  thing  to  do,  as  you  plug  up  the  shot  holes,  and  thrust  him 
in  a  stiff  paper  cone  —  especially  guarding  his  superb  crest  —  be- 
fore consigning  his  warm  body  to  the  bag  along  with  other  vic- 
tims. 
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Gray's  Hand  List  op  Birds. — With  the  third  Part,  which  has 
appeared  this  year,  one  of  the  most  remarkable  ornithological 
works  ever  published  is  brought  to  a  close.  The  urgent  need  of 
such  a  work  as  this  has  long  been  felt,  while  there  seemed  to  be 
little  hope  that  the  want  would  be  supplied,  owing  to  the  magni- 
tude and  exceptional  difiSculty  of  the  task.  Since  Bonaparte's 
'  Conspectus,'  with  somewhat  similar  aim  and  scope,  was  abruptly 
broken  off  by  the  author's  death,  no  one  has  hitherto  been  found 
willing,  even  if  able,  to  bend  himself  to  the  undertaking.  But 
Mr.  Gray  has  proved  equal  to  the  occasion.  To  a  knowledge  of 
birds  possessed  by  only  a  few  leading  ornithologists,  he  adds  an 
acquaintance  with  the  literature  of  the  subject  in  which  perhaps 
he  stands  alone ;  while  the  British  Museum  affords  unrivalled  fa- 
cilities for  one,  who,  like  Mr.  Gray,  can  use  them  to  greatest 
advantage.  To  speak  of  the  work  in  general  terms  of  praise 
would  be  entirely  superfluous.  Mr.  Gray  has  laid  ornithologists 
under  a  lasting  debt  of  gratitude. 
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The  three  unpretentious  volumes  simply  purport  to  be  a  "  hand- 
list of  birds,  distinguishing  those  contained  in  the  British  Museum  ;'* 
but  this  does  not  say  what  has  been  accomplished,  nor  more  than 
hint  at  the  immense  labor  involved.  This  astonishing  compila- 
tion is  really  an  epitome  of  ornithological  literature.  It  under- 
takes to  present  and  identify  all  the  generic  and  specific  names 
that  have  been  proposed  in  ornithology  from  the  Linntean  times 
to  to-day.  And  when  we  find  that  some  five  thousand  generic 
titles,  and  over  thirty  thousand  specific  names,  have  been  collated 
and  identified,  either  as  synonyms  or  as  valid  designations,  we 
can  appreciate  what  has  been  done.  The  index  alone  (which,  by 
the  way,  takes  up  morarthan  half  the  last  volume)  presupposes  a 
familiarity  with  the  literature  of  the  science  hardly  to  be  expected 
in  one  man,  to  say  nothing  of  the  library  work  required  in  look- 
ing up  authorities,  and  the  mere  clerical  labor  of  transcription. 
But  even  this  seems  insignificant,  when  we  recollect  that  two-thirds 
of  the  thirty  thousand  "  species "  are  synonyms,  and  that  an 
equal  if  not  greater  reduction  of  the  five  thousand  "genera"  was 
required ;  that  this  great  mass  of  bibliographical  matter  had  to  be 
thoroughly  digested,  the  valid  species  to  be  sifted  out  and  assigned 
to  other  proper  sub-genera  and  genera,  and  then  the  load  of  sy- 
nonymy to  be  correctly  distributed.  Yet  this  has  been  approxi- 
mately accomplished. 

It  is  not  within  the  bounds  of  possibility  that  all  this  should 
have  been  faultlessly  done.  In  the  first  place,  ornithological 
synonymy  cannot  now  be  completely  disentangled  ;  in  every  fam- 
ily, and  in  every  extensive  genus,  there  are  names  that  cannot 
be  identified  to  everybody's  satisfaction.  Secondly,  the  number 
of  species  cannot  be  fixed,  owing  to  the  well-known  and  unfortu- 
nate lack  of  agreement  as  to  what  shall  be  held  for  si)ecie8  and 
what  for  geographical  or  other  differentiation.  Supposing  a  man 
to  have  arranged  before  him  every  name  that  has  been  printed  in 
ornithology,  and  to  be  personally  acquainted  with  the  bird  upon 
which  each  one  of  these  names  was  based  ;  yet  then  he  would  not 
be  able  to  pass  judgment  that  would  not  be  contested  or  reversed 
by  some  other  equally  well  informed  ornithologist  in  at  least  one 
case  out  of  ten.  In  such  insurmountable  difl3culty  as  this,  Mr. 
Gray  has  adopted  the  most  judicious — in  fact  the  only  practicable 
—  course  ;  he  gives  doubtful  species  the  benefit  of  the  doubt.  It 
was  manifestly  impossible  for  him  to   attempt,  in  his  Individ- 
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ual  capacity,  critical  discrimination  in  every  instance ;  and  the 
plan  carried  out  is  far  more  satisfactory.  Suppressing  only  un- 
questionable synonyms,  he  retains  all  names  not  satisfactorily 
identified,  and  enumerates  separately  all  geographical  and  other 
differentiations,  in  the  cases  of  widely  spread  and  flexible  species, 
that  have  been  distinguished  by  name.  So  in  any  given  group 
we  see  at  a  glance  what  has  been  described  as  distinct,  and  may 
80  be  held  with  any  show  of  reason  whatever.  As  each  name  is 
accompanied  by  precise  indication  of  locality,  we  can  seize  at 
once  upon  a  probable  indication  of  any  specimen  we  may  be  look- 
ing up  ;  and  after  determining  that  it  is  such  a  species  of  such  an 
author,  it  remains  with  ourselves  to  decide  whether  it  is  sufficiently 
distinguished  from  such  another  species.  Thus  any  one  inclined 
to  be  severe  in  the  matter  of  species  can  lump  to  his  heart's  con- 
tent ;  whereas  had  Mr.  Gray  heaped  up  synonyms  in  a  conserva- 
tive spirit,  he  would  have  made  it  like  looking  for  a  needle  in  a 
haymow  for  one  of  opposite  tendencies  to  pick  out  the  name  he 
wanted.  By  this  method,  Mr.  Gray  makes  an  approximation  to- 
wards a  perfect  mirror  of  ornithological  literature  only  limited  by 
common  human  fallibilitv. 

The  list  of  species  foots  up  a  total  of  eleven  thousand,  one 
hundred  and  sixty-two,  distributed  among  two  thousand,  nine  hun- 
dred and  fifteen  genera  and  sub-genera.  Making  a  reasonable 
reduction,  upon  the  considerations  just  presented,  the  number 
probably  will  not  exceed  ten  thousand — a  figure  that  accords 
with  current  estimates.  But  the  number  of  "  genera  "  —  one  for 
every  four  species,  and  that  in  a  class  of  animals  of  the  fewest 
broad  types,  and  an  unusual  proportion  of  closely  interrelated 
forms  —  is  a  palpable  absurdity.  Mr.  Gray,  however,  is  not 
guilty  of  any  such  thing  as  this.  The  full  genera  he  adopts  are 
noticeably  few — decidedly  fewer  than  is  now  customary;  at  a 
i*ough  estimate  not  one-fifth  of  the  two  thousand,  nine  hundred 
and  fifteen  names  enumerated.  For  in  this  matter,  he  has  been 
guided  by  the  same  happy  judgment  that  dictated  his  disposal 
of  specific  names.  In  reducing  the  five  thousand  and  odd  genera 
that  have  been  proposed  to  two  thousand,  nine  hundred  and  fifteen, 
he  suppresses  only  those  that  are  positively  homonymous — based 
upon  the  same  type.  The  rest  are  given,  as  subgenera,  each  over 
its  own  type,  without  raising  the  question  of  their  taxonomic  val- 
ue;  thus  among  the  humming  birds,  we  find  only  twenty-eight 
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genera,  but  no  less  than  one  hundred  and  seventy-eight  subgen- 
era !  By  this  means  we  learn  exactly  what,  if  any,  names  have 
been  based  upon  a  particular  species ;  and  so  knowing  the  types, 
we  can  combine  or  keep  separate  ^t  discretion.  If  Mr.  Gray  had 
brought  these  various  names  under  the  one  he  adopted  for  the 
genus,  we  should  be  cotnpletely  at  a  loss.  One  other  reason  for 
the  prodigious  number  of  generic  names  indexed,  may  be  found  in 
a  peculiarity  of  Mr.  Gray's ;  he  invariably  preserves  the  original 
spelling  of  names,  whether  correct  or  not,  against  the  custom  of 
the  purists  who  try  to  amend  cacography,  false  etymologies,  and 
other  'barbarities '  of  which  ornithology  is  guilty ;  he  will  not  even 
correct  typographical  errors  ordinarily ;  and  by  citing  all  the  dif- 
ferent spellings  of  the  same  word  as  distinct  synonyms,  his  list  is 
considerably  swelled,  since  the  same  word  is  sometimes  written 
five  or  six  different  ways.  For  the  special  purposes  of  this  work, 
this  method  is  undoubtedly  preferable,  though  obviously  it  cannot 
be  fully  carried  out.  For  instance,  in  the  12th  edition  of  the 
Sy sterna  Naturae^  the  genus  Scolopax  stands  printed  Scopoiax. 

The  classification  adopted  in  the  hand-list  is  fairly  open  to  crit- 
icism on  ever}'  score.  If  there  is  any  point  upon  which  ornithol- 
ogists are  almost  unanimous  in  the  midst  of  the  taxonomic 
enterprises  and  conflicts  of  the  present  day,  it  is  the  entire  ineligi- 
bility of  this  antiquated  classification.  Whatever  maj*  be  said  for 
or  against  any  other  system,  this  one  at  least  will  not  do. 

We  hesitate  about  mentioning  the  only  other  feature  of  the 
work  that  does  not  satisfy  us  ;  for  it  is  much  like  asking  the  maater 
of  a  feast  why  he  does  not  have  one  more  course.  But,  while  a 
large  proportion  of  the  species  (the  leading  ones  in  particular) 
are  indicated  by  references  to  the  works  where  they  are  described, 
the  greater  number  of  names,  including  all  the  sjrnonyms,  are 
merely  accompanied  by  the  authors'  names,  and  the  locality. 
This  will  often  leave  the  student  in  the  lurch,  as  he  may  have  no 
idea  where  to  look  for  the  description  upon  which  the  name  is 
based.  This  is  complimentary  to  ornithologists,  certainly:  but 
it  presupposes  a  knowledge  of  the  literature  of  the  science  that 
all  do  not  possess.  It  was  not  so  much  matter  about  the  syn- 
onyms ;  but  if  the  line  allotted  to  each  species  had  been  filled 
out  with  the  reference,  as  it  might  have  been,  we  should  judge 
that  with  little  additional  labor,  and  without  peix;eptibly  enlarging 
the  volumes,  the  usefulness  of  the  work  would  have  been  ma- 
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terially  enhanced.  After  what  has  gone  before,  we  hardly  need 
say,  that  the  Hand-list  is  simply  indispensable  to  the  working  or- 
nithologist.— E.  C. 

Origin  of  Lowest  Organisms.* — The  author's  aim  in  this  and 
other  writings  is  to  prove  that  while  some  monads  (Bacteria)  orig- 
inate by  subdivision  of  preexisting  individuals  (homogenesis), 
others  originate  de  novo^  just  as  crystals  originate  by  certain  chem- 
ical laws.  He  thus  goes  still  farther  tkan  those  advocates  of 
spontaneous  generation'  who  believe  that  Bacteria  originate  by  the 
transformation  of  living  matter  (heterogenesis).  For  this  new 
mode  of  spontaneous  generation  he  proposes  the  term  "  Archebio- 
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We  should  premise  that  Bacteria  are  monads,  the  lowest  and 
most  minute  organized  beings,  forming  mere  points  of  organized 
matter ;  they  are  highly  refractive  spherical  bodies,  and  move  with 
considerable  activity.  Tor u lie  are  very  similar  bodies  and  are 
the  germs  of  the  yeast  fungus.  Professor  Bastian  has  observed 
the  ordinary  reproduction  by  fission  "  most  plainly  when  a  few 
Bacteria  have  been  enclosed  in  a  single  drop  of  fluid,  pressed  into 
a  very  thin  stratum,  in  a  'live  box'  kept  at  a  temperature  of 
about  90°  Fahr.  by  resting  on  one  of  Strieker's  warm  water  cham- 
bers placed  on  the  stage  of  the  microscope.  Under  these  condi- 
tions, I  have  seen  a  Bacterium  of  moderate  size  divide  into  two, 
and  each  of  these  into  two  otliers  somewhat  smaller,  in  the  course 
of  fifteen  minutes."  These  monas-like  bodies,  as  is  well  known,  de- 
velop into  higlier  organisms.  "  It  is  a  fact,  however,  admitted  by 
many,  and  which  any  patient  microscopist  is  capable  of  verif3'ing 
for  himself,  that  some  Bacteria  do  develop  into  Leptothrix  fila- 
ments, and  that  these  are  capable  of  passing  into  a  dissepimated 
m3xelial  structure  of  larger  size  and  undoubtedly  fungus  nature 
— from  which,  fructifi(;ation  of  various  kinds  may  be  produced. 
Some  Bacteria  may  therefore  develop  into  some  fungi,  just  as  cer- 
tainly as  TorulaB  may  develop  into  some  other  fungi,  or  just  as 
surely  as  some  multipl^-ing  gonidia  may  develop  into  lichens. 
That  some  Bacteria  are  produced  from  preexisting  Bacteria^  just 
as  some  Torulas  are  derived  from  preexisting  Torulae,  may,  it  is 


*The  Mode  of  Origin  of  Lowest  OrganlBms:  including  a  discussion  of  the  experi- 
ments of  M.  Pasteur,  and  a  reply  to  some  statements  by  Professors  Huxley  and  Tyn- 
dall.  By  H.  Charlton  Bastian,  London  and  N.  York.  MacmiUau  ft  Co.  1871.  12mo.  pp. 
109,  with  two  cuts.    $1.25. 
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true,  be  considered  as  settled."  "  Bat "  he  adds  "  so  far  as  we  hare 
3'et  considered  the  subject,  there  may  be  just  as  good  evidence  to 
show  that  Bacteria  and  Torulce  are  capable  of  arising  de  jiow, 
as  there  is  that  some  of  them  are  capable  of  developing  into  fungi." 
He  next  discusses  the  heterogenetic  origin  of  Bacteria  and  Toru- 
Ice :  — 

"  It  has  long  been  known  that  Bacteria  and  Torulce  are  fre- 
quently to  be  found  within  vegetable  cells,  taken  even  from  the 
central  parts  of  plants  whenever  these  are  in  a  sickly  condition  or 
are  actually  dying.  They  are  apt  to  exist  also  within  epithelial 
cells  taken  from  the  inside  of  the  mouth ;  and  the  frequency  and 
abundance  with  which  such  organisms  are  met  with  in  these  cells, 
is  almost  in  direct  proportion  to  the  malnutrition  and  lack  of  ^ital 
power  in  the  individual  who  is  the  subject  of  observation.  Then 
again,  in  persons  who  have  died  of  adynamic  diseases,  in  the 
course  of  twenty-four  or  thirty-six  hours  (during  warm  weather). 
Bacteria  may  be  found  in  abundance  within  the  blood  vessels 
of  the  brain  and  of  other  parts,  although  no  such  Bacteria  were 
recognizable  in  the  blood  of  the  individual  during  life. 

In  such  cases  we  must  in  order  to  account  for  the  presence 
of  the  Bacteria  and  Torulce,  either  suppose  that  such  organisms, 
in  an  embryonic  state  are  almost  universally  disseminated  through- 
out the  various  textures  of  higher  organisms,  both  animal  and  veg- 
etal (though  they  are  only  able  to  develop  and  manifest  them- 
selves when  the  higher  organisms,  or  the  parts  of  them  in  which 
the  Bacteria  or  Torulae  are  met  with,  are  on  the  eve  of  death),  or 
else  we  must  imagine  that  when  the  vital  activity  of  any  oi^anism, 
whether  simple  or  complex,  is  on  the  wane,  its  constituent  par- 
ticles (being  still  portions  of  living  matter)  are  capable  of  indi- 
vidualizing themselves,  and  of  growing  into  the  low  organism  in 
question.  Just  as  the  life  of  one  of  the  cells  of  a  higher  organ- 
ism may  continue  for  some  time  after  the  death  of  the  organism 
itself,  so,  in  accordance  with  this  latter  view,  may  one  of  the  par- 
ticles of  such  a  cell  be  supposed  to  continue  to  live  after  even  cell- 
life  is  impossible." 

This  latter  theory  (heterogenesis)  he  favors  as  in  part  account- 
ing for  the  production  of  Bacteria,  as  "  evidence  of  a  tolerably  sat- 
isfactory nature,  however,  is  forthcoming  which  may  speak  inde- 
pendently in  favor  of  the  doctrine  of  heterogenesis." 

"It  has  been  affirmed  by  Crivelli  and  Maggi  that  they  have 
actually  seen  the  particles  within  granular  epithelial  cells  (t^ken 
from  the  back  of  the  tongue  of  a  patient  suffering  from  diabetes) 
grow  and  elongate,  so  as  to  give  rise  to  Bacteria,  or  fuse  in  lon- 
gitudinal series  so  as  to  form  a  Vibrio.    And,  moreover,  as  I  have 
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myself  ascertained,  if  one  takes  healthy-looking  epithelial  scales 
scraped  from  the  inside  of  the  mouth,  which  appear  to  contain 
nothing  but  the  finest  granules,  and  places  them  with  a  little  saliva 
in  a  'live  box'  (and  this  within  a  damp  chamber  kept  at  a  tempera- 
ture of  about  90°  Fahr.),  in  the  course  of  from  five  to  ten  hours, 
the  cells  may  be  found  to  be  studded  throughout  with  motionless 
Bacteria." 

The  origin,  in  the  third  place,  of  Bacteria  and  Tomlee  by  Ar- 
chebiosis  is  supported  by  evidence,  in  the  author's  opinion,  sharply 
defined  and  conclusive. 

"  Simple  experiments  can  be  had  recourse  to,  which  are  not  ad- 
missible in  the  discussion  of  the  question  as  to  the  origin  of  Bac- 
teria and  Torulfle  by  Heterogenesis.  Thus,  we  wish  to  establish 
the  fact  that  living  matter  is  capable  of  undergoing  a  certain 
metamorphosis,  and  consequently,  we  must  deal  with  living  matter. 
Here,  however,  with  the  view  of  establishing  the  fact  that  living 
matter  can  arise  de  7iovo,  if  we  are  able,  shortly  after  beginning 
our  experiment,  to  arrive  at  a  reasonable  and  well  based  assurance 
that  no  living  thing  exists  in  the  hermetically  sealed  experimental 
vessel  —  if  the  measures  that  we  have  adopted  fully  entitle  us  to 
believe  that  all  living  things  which  may  have  preexisted  therein 
have  been  killed — we  may  fipel  pretty  sure  that  any  living  organ- 
isms which  are  subsequently  found,  when  the  vessel  is  broken, 
must  have  originated  from  some  re-arrangements  which  had  taken 
place  amongst  the  not-living  constituents  of  the  experimental  so- 
lutions, whereby  life-initiating  combinations  had  been  formed." 

The  possibility  of  this  mode  of  spontaneous  generation  is  "in- 
timately associated  with  the  doctrine  as  to  the  cause  of  fermen- 
tation and  putrefaction.  Bastian  espouses  Liebig's  theory  of  the 
cause  of  fermentation,  *.  e.,  by  sets  of  chemical  changes,  against 
Pasteur's,  who  believes  that  fermentative  changes  are  begun  by  the 
influence  of  living  organisms. 

He  also  attacks  the  theory  that  the  atmosphere  is  laden  with 
the  germs  of  Bacteria  and  Torulse,  and  thinks  that  if  they  do 
have  germs,  they  must  be  microscopically  invisible  to  us.  He 
then  gives  the  results  of  a  series  of  experiments  which  "  seem  to 
show  quite  conclusively  that  M.  Pasteur's  explanations  are  alto- 
gether inadequate  to  account  for  the  occasional  preservation  of 
boiled  fluids  in  bent-neck  flasks."  They  lend  no  countenance, 
moreover,  to  his  particular  theory,  that  fermentation  cannot  be 
initiated  without  the  agency  of  living  ferments,  —  they  are,  on 
the  contrary,  wholly  opposed  to  this  restriction.  In  conclusion 
our  author  remarks :  — 
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"It  would  thus  appear  that  specks  of  living  matter  may  be  born 
in  suitable  fluids,  just  as  specks  of  crystalline  matter  may  arise  in 
other  fluids.  Both  processes  are  really  alike  inexplicable — both 
products  are  similarly  the  result  of  the  operation  of  inscrutable 
natural  laws,  and  what  seem  to  be  inherent  molecular  aflSnities. 
The  properties  of  living  matter,  just  as  much  as  the  properties  of 
crystalline  matter,  are  dependent  upon  the  number,  kind,  and 
mode  of  collocation  of  the  atoms  and  molecules  entering  into  its 
composition.  There  is  no  more  reason  for  a  belief  in  the  exis- 
tence of  a  special  "  vital  force,"  than  there  is  for  a  similar  belief 
in  the  existence  of  a  special  "  crystalline  force."  The  ultimate  el- 
ements of  living  matter  are  in  all  probability  highly  complex, 
whilst  those  of  crystalline  matter  are  comparatively  simple.  Liv- 
ing matter  develops  into  Organisms  of  different  kinds,  whilst  crys- 
talline matter  grows  into  Crystals  of  diverse  shapes.  The  greater 
modifiability  of  living  matter,  and  the  reproductive  property  by 
which  it  is  essentially  distinguished  from  crystalline  matter,  seem 
both  alike  referable  to  the  great  molecular  complexity  and  mobil- 
ity of  the  former.  Crystals  are  statical,  whilst  organisms  are  d}'- 
namical  aggregates,  though  the  evolutions  of  both  marked  by 
their  peculiar  characteristics,  may  be  regarded  as  visible  expres- 
sions testifying  to  the  existence  of  one  all-pervading  power — 

"  Whose  dwoUing  is  the  light  pf  setting  suns, 
And  the  round  ocean,  and  the  living  nii% 
And  the  blue  sky,  and  in  the  mind  of  man : 
A  motion  and  a  spirit  that  impels 
All  thinking  things,  all  objects  of  all  thought, 
And  rolls  through  all  things.^' 


*C:* 
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BOTANY. 

On  the  Lever-like  Anthers  in  Salvia. — It  must,  I  think,  be 
evident  to  many  observers  that  what  we  are  prone  to  consider 
beautiful  adaptations  in  the  organs  of  flowers,  are,  as  we  should 
say  of  many  of  the  operations  of  men,  merely  afterthoughts;  that 
is  to  say  that  often  parts  would  be  formed  without  any  idea  of  the 
uses  which  would  be  subsequently  made  of  them.  I  have  perceived 
this  for  some  time,  but  hardly  dared  express  it  in  the  face  of  the 
universal  belief  that  everything  was  designed  for  some  special  use 
and  purpose.     Last  year,  however,  I  submitted  in  these  pages  the 
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idea  that  if  the  petaloid  lobes  of  the  divided  anthers  in  Salvia, 
which  closed  the  throat  of  the  corolla  in  most  of  the  species,  were 
really  designed  to  aid  in  the  diffusion  of  the  pollen  by  insect 
agency,  the  subsequent  clasping  of  the  stamens  by  the  upper  lip 
of  Salvia  irwolucrata  and  thus  preventing  the  said  action,  was  a 
queer  proceeding.   . 

I  hope  that  this  matter  will  not  be  lost  sight  of  by  those  who 
advocate  the  universal  adaptation  theory,  and  to  aid  in  keeping 
the  subject  fresh,  I  would  point  out  that  in  Salvia  coccinea  the 
"lever"  arrangement  exists  as  in  most  other  Salvias,  but  arc  set 
back  against  the  upper  surface  of  the  corolla,  in  such  a  way  as  to 
be  absolutely  useless  as  an  obstruction  of  the  throat,  or  for  any 
purpose  whatever  that  I  can  see.  It  is  getting  to  be  the  fashion 
to  refer  any  useless  organs  or  structures  to  some  supposed  distant 
progenitors,  from  which  the  modem  organism  sprung.  Our  whis- 
kers and  so  forth  for  instance,  are  said  really  to  belong  to  the 
monkey  from  which  we  are  descended,  rather  than  to  the  modem 
man  to  whom  they  are  now  attached.  It  will  be  a  curious  study 
for  botanists  to  trace  out  the  progenitors  of  these  Salvias  which 
may  claim  the  original  uses  of  these  petaloid  anthers  in  cases 
where  they  are  as  useless  now  as  the  hair  on  our  faces.  But  if  we 
may  be  pardoned  for  deriding  easy  beliefs,  as  well  as  easy  labors, 
we  may  sa}'^  of  some  of  these  matters,  as  we  say  of  pollen  or  of 
seeds  themselves,  that  nature  makes  numberless  things,  for  which 
she  has  no  use  whatever.  Perhaps  it  may  be,  that  like  the  human 
mind,  the  mind  of  nature  likes  variety  and  profusion,  in  the  effort 
for  which  mere  utility  is  not  always  consulted. — Thomas  Meeiian. 

[Should  Mr.  Meehan  read  E.  Miiller's  Discourse,  in  the  July 
number  of  the  Naturalist,  he  will  notice  that,  with  the  Darwin- 
ian school,  and  in  virtue  of  the  very  terras  of  the  theory  which 
has  imparted  so  much  interest  into  the  subject,  "universal  adapta- 
tion'-^  is  regarded  as  a  consequence  rather  than  as  a  forethought. 
Thus  far  he  would  seem  to  be  in  accord  with  Darwinians.  But  in 
nothing  could  he  more  widely  diverge  from  their  way  of  thinking 
than  in  his  suggestions  that  "  Nature  makes  numberless  things 
for  which  she  has  no  use  whatever,"  if  by  his  metaphorical  ex- 
pression he  means  that  the  "things"  are  of  no  use  to  the  beings 
that  produce  them.  And  of  this  sort,  "pollen  and  seeds"  are 
queer  examples.  Does  he  mean  that  these  are  useless  because  su- 
perabundant enough  to  ensure  against  risk  and  loss  and  appropri- 
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ation  by  animals,  through  which  fertilization  and  dispersion  arc 
subserved  ? — Eds.] 

Petals  in  Atragene.  —  I  have  just  taken  a  number  of  speci- 
mens of  Clematis  (Atragene)  alpina  which  have  well  developed 
petals.  In  the  subgenus  Atragene,  as  is  well  known,  the  outer- 
most of  the  stamens  are  usually  abortive,  as  if  to  represent  the 
true  petals,  which  are  wanting.  I  have  in  one  flower,  not  less 
than  ten  good  petals,  all  of  them  being  as  long  as  the  sepals,  two- 
thirds  as  broad,  and  quite  as  deeply  colored. 

These  petals  are  all  entirely  destitute  of  any  traces  of  the  an- 
ther at  their  tips ;  nevertheless,  in  all  the  specimens  in  question, 
the  transition  from  stamen  to  petal,  is  a  gradual  one,  similar  to 
what  is  seen  in  the  flowers  of  Nymphoea.  The  usual  four  sepals 
are  perfectly  normal,  and  differ  from  the  petals  only  in  being 
broader. — Edward  L.  Greene,  Golden  City^  Col.  Territory. 

Transpiration  of  Leaves.  —  Tn  the  monthly  report  of  the  De- 
partment of  Agriculture  for  March  and  April,  1871,  page  149,  is  a 
short  notice  on  transpiration  of  leaves.  Pettenkofer  is  named  as 
the  observer,  but  he  only  made  the  report  of  the  experiment, 
which  was  performed  by  Prof.  Fred  Pfaff  in  Erlangen.  Being  on 
a  visit  to  Germany  two  years  ago  and  standing  under  the  same  oak 
tree,  which  was  the  object  of  the  observation,  my  old  friend  Mr. 
Pfaff  explained  to  me  his  mode  of  calculations,  which  may  be  of 
interest  to  some  of  your  readers. 

Cutting  a  small  twig  with  the  leaves,  he  brought  it  in  a  wide 
mouthed  glass  bottle,  corked  and  weighed  it.  Then  he  ex2>osed 
the  leaves  to  the  open  air,  weighed  it  again,  after  three  to  four 
minutes  and  marked  the  differences,  from  which  he  calculated  the 
evaporation  of  the  leaves  in  a  certain  time.  Then  he  outlined 
each  of  the  leaves  on  fine  paper,  the  weight  and  measure  of  which 
he  had  ascertained,  cut  the  outlines  out  and  weighed  these  again  ; 
from  the  difference  of  weight  he  calculated  the  difference  of  meas- 
ure, and  accordingly  the  surface  of  all  the  leaves.  Afterwards  he 
calculated  the  surface  of  the  foliage  of  the  whole  tree  in  the  fol- 
lowing manner :  the  crown  of  the  tree  was  a  regular  elipsoid  an<1 
easily  measured ;  deducting  the  inner  leafless  part,  he  found  the 
bulk  of  the  leafed  part.  Attaching  cubes  of  different  sizes,  made 
of  thin  sticks  representing  the  edges  of  the  cube,  to  parts  of  the 
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crown  of  different  density  of  foliage,  he  counted  the  leaves  falling 
into  the  hollow  space  and  calculated  by  repeated  measurements 
the  average  number  of  leaves  of  the  whole  tree  and  the  average 
surface  of  them. 

The  loss  by  evaporation  was  measured  at  different  hours  of  each 
day,  from  the  18th  of  May  to  24th  of  October;  this  reduced  the 
average  loss  for  a  square  inch  surface,  and  from  this  was  calculated 
the  average  loss  from  all  the  leaves  of  the  tree  during  the  season. 

Many  minute  precautions  were  taken,  which  to  mention  here  is 
not  necessary ;  but  it  may  be  remarked  that  when  exposing  the 
leaves  for  evaporation  he  suspended  the  twigs  in  the  shade,  and  as 
the  cut  twigs  during  the  experiment  were  deprived  of  any  succor 
from  the  tree,  the  loss  is  to  be  considered  as  a  minimum. 

The  intention  was  not  to  find  the  exact  amount  of  transpira- 
tion, but  to  prove  that  during  the  season  the  tree  evaporates  con- 
siderably more  water  than  it  receives  by  rainfall,  and  so  the  method 
answers  the  purpose. — Fred.  Brendel,  Peoria^  III.,  9th  of  June^ 
1871. 

ZOOLOGY. 

Spawning  op  the  Goose  Fish  (Lophius  Americanus) .  —  During 
the  summer  season  the  fishermen  on  the  New  England  coast  often 
notice  a  substance  floating  in  the  water,  which  they  term  "  a  purple 
veil "  the  precise  nature  of  which  has  caused  much  speculation  on 
their  part,  and  which  answers  singularly  well  to  its  designation. 

During  a  late  cruise  I  encountered  one  of  these  veils,  which 
presented  the  appearance  of  a  continuous  sheet  of  a  purplish 
brown  color,  twenty  or  thirty  feet  in  length  and  four  or  five  in 
width,  composed  of  a  mucous  substance  which  was  perfectly 
transparent,  to  which,  as  a  whole,  a  purple  color  was  imparted  by 
the  presence  of  specks  distributed  uniformly  throughout  the  mass 
to  the  number  of  about  thirty  or  more  to  the  square  inch.  I  was 
unable  to  ascertain  whether  this  was  actually  a  simple  sheet  or  a 
collapsed  tube,  as  the  material  was  so  extremely  slippery  that  it 
was  impossible  to  retain  it  in  a  position  where  it  could  be  easily 
examined.  With  much  effort  we  succeeded  in  bringing  a  portion 
upon  the* deck  of  our  boat,  when  it  ran  out  almost  immediately 
through  the  scupper  holes.  To  our  surprise  on  closely  examining 
the  specks,  which  gave  color  to  the  mass,  we  found  them  to  consist 
of  embryonic  fish,  moving  vigorously  in  their  envelope  but  without 
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any  appreciable  latitude  of  motion,  or  change  of  relative  position 
to  each  other. 

,  Portions  of  this  veil,  with  its  contents  were  brought  home,  hop- 
ing tliat  we  might  be  able  to  follow  the  successive  transformations 
of  this  embryo,  and  thereby  determine  the  species ;  but  although 
the  water  in  which  they  were  kei)t  was  frequently  changed  they 
very  soon  died. 

It  was,  of  course,  evident  that  nothing  but  a  very  large  fish 
could  lay  so  heavy  a  sheet  of  mucus,  covering  as  it  did  an  area 
of  not  less  than  from  sixty  to  one  hundred  square  feet,  and  I  am  in- 
formed that  the}'  are  sometimes  found  even  much  larger  than  this. 
Allowing  one  hundred  square  feet  of  surface,  and  an  average  of 
thirty  feet  to  the  square  inch,  the  sheet  in  question  would  con- 
tain four  hundred  and  thirty-two  ttiousand  eggs,  an  estimate  de- 
cidedly within  the  mark. 

When  this  specimen  was  first  selected,  we  had  overboard  at  the 
stern  of  our  boat  a  trawl  net  about  thirty  feet  in  length,  of  a  tan 
color  trailing  behind,  and  the  veil  was  first  seen  floating  near  it, 
find  so  entirel}''  similar  in  general  appearance  and  color,  as  to  re- 
main for  some  time  without  attracting  special  attention,  till  one 
end  floated  ofl"  from  that  of  the  net,  creating  the  impression  that 
the  latter  had  been  torn  longitudinally  into  strips  by  some  unknown 
accident. 

Finding  myself  unable  to  ascertain  anything  about  the  true 
character  of  this  spawn  I  sent  specimens  of  it  to  Mr.  Alexander 
Agassiz,  who  informed  me  that  it  belonged  to  the  goose  fish, 
and  that  he  had  studied  out  the  development  of  the  species  from 
its  earliest  stage  of  growth  to  maturity.  —  S.  F.  BAraD. 

How  Living  Toads  May  Occur  in  Lim£Sto!9es. —  It  is  well 
known  to  all  naturalists  that  none  of  the  existing  species  of  ani- 
mals were  in  existence  during  either  the  paleozoic  or  mesozoic  pe- 
riods, and  hence  the  reported  occurrence  of  frogs  or  toads  in  a 
torpid  but  living  state,  embedded  in  solid  limestone  strata,  has 
not  been  generally  credited  by  scientific  men  as  worthy  of  serious 
consideration.  Nevertheless  it  is  not  uncommon  to  hear  persons 
assert  that  such  occurrences  have  taken  place  within  their  own 
personal  knowledge,  and  it  seems  hardly  probable  that  such  re- 
ports should  arise  in  various  and  distant  localities,  without  some 
apparent  foundation  in  fact. 
In  the  winter  of  1853  the  writer  was  informed  by  a  gentleman 
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of  undoubted  veracity,  that  in  laying  the  foundation  yrai^s  for  a 
warehouse  in  the  town  of  Naples  on  the  Illinois  river,  a  living 
toad  was  found  entombed  in  the  limestone,  which  on  coming  in 
contact  with  the  atmosphere  soon  resumed  its  wonted  activity, 
•  though  torpid  when  first  discovered. 

Having  occasion  to  pass  through  Naples  a  few  days  after- 
wards, I  examined  the  walls  of  the  buildings  to  see  if  I  could 
discover  any  clue  tliat  might  serve  to  explain  so  improbable  an 
occurrence.  I  found  the  walls  constructed  out  of  the  brown  dolo- 
mite of  the  lower  St.  Louis,  or  Warsaw  limestone,  and  observed 
that  the  rock  had  been  more  or  less  fissured,  the  fissures  cutting 
the  strata  at  right  angles  to  the  lines  of  bedding,  and  varjang 
from  a  mere  line  to  an  inch  or  more  in  width.  Manv  of  these  fis- 
sures  had  been  filled  wholly  or  partially  with  a  deposit  of  stalag- 
mite, and  in  some  places  the  exposed  surface  of  the  rock  had  been 
coated  for  an  inch  or  more  in  thickness  with  the  same  material. 

These  facts  seemed  to  me  to  afford  an  easy  explanation  of  the 
reported  phenomena ;  the  toad  had  sought  shelter  in  one  of  these 
crevices  as  his  home  for  the  winter,  where  he  remained  in  a  dor- 
mant condition,  until  the  constant  dripping  of  water  holding  car- 
bonate of  lime  in  solution  sealed  him  in  completely.  Here  he 
remained  until  he  was  released  by  the  hammer  of  the  workman, 
which  broke  the  crust  of  his  stony  mausoleum,  and  restored  him 
to  liberty.  Persons  who  had  paid  no  attention  to  the  manner  in 
which  limestones  are  formed,  would  make  no  distinction  between 
the  original  dolomite  which  was  formed  beneath  the  ocean, 
eons  of  ages  ago,  and  the  incrusting  stalagmite  whose  formation 
is  still  going  on,  and  to  them  it  would  be  all  alike,  solid  lime- 
stone. As  these  comparatively  recent  calcareous  deposits  are  of 
very  common  occurrence,  it  would  not  be  surprising  that  living 
batrachians  should  be  found  in  them,  even  more  frequently  than 
they  are. 

It  would  be  a  matter  of  considerable  scientific  interest,  to  deter- 
mine, were  it  possible,  how  long  animal  life  could  be  preserved 
under  such  conditions ;  and  if  the  functions  of  life  are  so  com- 
pletely suspended  during  hibernation,  as  to  cause  no  waste  of 
tissue,  I  see  no  reason  why  it  might  not  be  preserved  for  an  in- 
definite period,  though  it  is  by  no  means  necessary  to  suppose  in 
the  case  cited  above,  that  any  long  period  had  elapsed  after  the 
entombment  of  the  animal. — A.  H.  Worthen,  Springfield^  III. 
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YomiG  Worms  Feeding  on  Egos  of  the  Same  Brood. — In  a 
recent  biograph}'  of  the  celebrated  Swiss  naturalist  Claparede,  by 
M.  II.  de  Saiissure,  published  in  the  "Bibliotheque  Universelle," 
he  is  said  to  have  made  the  strange  discovery  that  among  the  eggs 
contained  in  great  numbers  in  the  capsule  secreted  by  the  worm 
(Clitellum)  one  only  transforms  into  an  embryo.  This  rapidly  in- 
creases in  size,  since  as  soon  as  its  mouth  is  formed,  it  devours 
the  surrounding  eggs,  which  thus  serve  as  a  reservoir  of  food. 
This  phenomenon  is  analogous  to  that  which  has  been  described 
in  certain  gastropodous  molluscs  such  as  Purpura,  etc. 

Black  Varnished  Insect  Pins. — M.  Peyerimhoff  advocates 
the  use  of  black  varnished  insect  pins  instead  of  silvered  brass 
pins,  which  corrode  in  the  body  of  the  insects,  especially  of  Micro- 
Lepidoptera,  very  soon  disfigure  them,  and  eventually  utterly  de- 
stroy them.  The  editor  of  "  Petites  Nouvelles  Entomologiques," 
thinks  that  varnished  brass  pins  may  last  somewhat  longer,  but 
that  these  will  eventually  perish  in  the  same  way.  "We  be- 
lieve that  platinum  wire  is  perfectly  indestructible,  and  open 
to  none  of  the  objections  which  are  made  to  brass.  Certainly 
nothing  but  platinum  will  therefore  be  used  for  very  rare  speci- 
mens." 

Hymenopterous  Parasites  in  a  Beetle.  —  Wishing  to  compare 
certain  muscles  of  locomotion  of  butterflies  with  those  of  some 
other  insect,  I  selected  from  a  bottle  of  alcoholic  specimens  a  spe- 
cies of  Pimelia  which  I  had  collected  in  Egypt — a  large,  compact, 
very  hard-shelled  beetle,  with  elytra  connate  to  the  last  degree.  On 
opening  the  beetle  from  above  and  removing  the  mass  of  nearly 
or  quite  developed  eggs  which  lay  on  the  upper  surface,  I  noticed 
some  vermiform  bodies  lying  free  in  the  cavity  of  the  abdomen. 
Examining  them  carefully,  my  astonishment  was  great  on  discov- 
ering that  they  were  hymenopterous  larvce,  closely  resembling 
those  of  certain  species  of  Braconidae  which  are  so  easily  reared 
from  some  lepidopterous  larvae.  I  had  detected  several  when  I 
was  called  away,  and  was  afterwards  unable  to  distinguish  from 
the  dried  up  mass  how  many  larvae  it  might  have  contained.  Have 
hymenopterous  larvae  ever  before  been  found  parasitic  in  the  ab- 
dominal cavity  of  a  perfect  hexapod?  Least  of  all  should  we 
expect  to  tind  them  in  such  hard-shelled  Coleoptera?    How  and 
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when  do  they  emerge  from  their  host,  and  do  they  interfere  with 
its  vital  functions  before  the  eggs  are  deposited  ?  The  beetle  was 
one  of  a  large  colony  of  lively  specimens  captured  beneath  the 
ruined  walls  of  an  Arab  hovel  at  Ismailia  on  the  Suez  canal.  The 
specimens  have  been  sent  to  the  editors  of  the  American  Natu- 
ralist.—  Samuel  H.  Scudder. 

[It  is  well  known  in  Europe  that  several  species  of  Conops,  a 
wasp-like  dipterous  fly,  live  in  the  larva  state  in  the  abdomens  of 
adult  humble  bees.  We  have  reared  a  species  also  from  the  ab- 
domen either  of  Bomhus  varans  or  B.  fervidus, — Eds.] 

Madness  in  a  Horse. — In  the  "  Zeitschrifb  fiir  Parasitenkunde'* 
published  in  Berlin,  a  remarkable  instance  is  recorded  of  madness 
in  a  horse,  caused  presumably  by  the  bite  of  a  mad  dog.  The 
horse  was  brought  to  the  hospital  of  the  Royal  Veterinary  School 
at  Berlin,  having  refused  its  food  for  two  days,  and  exhibited  ex- 
traordinary wildness  and  propensity  to  bite,  not  only  other  horses 
and  inanimate  objects,  but  also  its  own  body,  and  had  already  by 
this  means  broken  several  of  its  teeth,  and  inflicted  severe  inju- 
ries, on  its  mouth.  When  confined  in  a  stall  in  the  hospital,  it 
continued  to  exhibit  this  propensity  to  a  terrible  extent,  but  in  a 
fitful  manner ;  in  the  intervals  of  the  paroxysms  it  stood  in  a  be- 
wildered state,  and  would  sometimes  suddenly  fall  as  if  struck  by 
lightning,  then  give  a  violent  bite  to  one  of  its  hind  feet,  then  as 
suddenly  spring  up,  staggering.  The  loss  of  blood  caused  it  to 
become  gradually  weaker,  and  in  the  evening  of  the  day  on  which 
it  was  admitted,  it  expired  without  any  death-struggle.  Except 
the  outward  injuries,  and  some  interior  swelling  and  inflamma- 
tion, the  organs  were  found  to  be  sound  after  death. — A.  W.  B. 

ANTHROPOLOGY. 

Where  are  the  Bones  of  Prehistoric  Men? — In  answer  to 
this  inquiry,  M.  W.  Pengelly  states  in  the  "Quarterly  Journal  of 
Science"  that  their  bones  may  be  more  subject  to  decay  than  the 
bones  of  other  animals,  citing  the  experiments  of  Dr.  Lindley  who 
•*  placed  in  water,  in  a  tank,  one  hundred  and  seventy-seven  spec- 
imens of  various  plants  belonging  to  all  the  more  remarkable 
natural  orders,  including  representatives  of  all  those  which  are 
constantly  present  in  the  coal  measures,  and  also  those  which  are 
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universally  absent.  The  uncovered  vessel  was  exposed  to  the  air 
and  left  untouched  further  than  filling  it  up  as  the  water  evapo- 
rated, until  April,  1.835,  or  a  period  of  two  years.  At  the  end  of 
that  time  it  was  found  that  certain  kinds  had  entirely  disappeared, 
others  had  left  some  more  or  less  recognizable  traces ;  whilst  others, 
especially  fungi,  ferns  and  coniferous  trees  were  comparatively 
well  preserved.  In  short,  the  plants  remaining  and  the  plants 
which  had  disappeared  were  respectively  of  the  same  groups  as 
those  which  are  not  present  amongst  the  coal  fossils."  He  also 
remarks  that  it  is  well  known  that  oyster  and  limpet  shells  are 
more  frequently  found  fossil  than  cockles,  and  it  was  found  by 
Mr.  Sorby.that  the  carbonate  of  lime  in  the  shells  of  limpets,  oys- 
ters and  other  molluscs,  were  turned  into  calcite,  while  cockles 
and  their  allies  were  changed  into  arragonite,  the  latter  being 
liable  to  disappear.  He  also  says  that  after  the  conversion  of 
the  Lake  of  Haarlem  into  dry  land,  when  thirty  to  forty  thousand 
men  had  been  buried  in  its  land,  or  drowned  in  its  waters,  and 
thousands  of  miles  of  trenches  and  canals  were  dug  through  this 
made  land,  no  human  bones  had  been  found,  and  only  a  few  relics 
of  human  art.  As  direct  evidence  that  the  bones  of  man  have 
been  found  mingled  with  those  of  extinct  animals,  he  cites  the 
following  facts  : — In  1824  Rev.  Dr.  Fleming  st^ed  that  "man  was 
an  inhabitant  of  this  country  at  the  time  these  animals,  now  ex- 
tinct, flourished,  his  bones  and  his  instruihents  having  been  found 
in  similar  situations  with  their  remains."  M.  Wrey,  F.  G.  S.,  in 
1831,  discovered  "an  undoubted  human  skull,  very  perfect  and  in 
good  preservation  "  in  the  floor  of  a  cave,  mingled  with  the  bones  of 
"extinct  and  recent  animals."  In  1833 -'4,  Dr.  Schmerling  of 
Lioge,  in  a  cave  in  the  valley  of  the  Meuse,  discovered  certain  de- 
posits which  "were  covered  with  a  floor  of  unbroken  stalagmite, 
and  contained  the  commingled  remains  of  extinct  and  recent  ani- 
mals, including  man,"  among  which  were  several  skulls,  including 
the  celebrated  Engis  skull.  In  1840,  Mr.  Godwin  Austin  remarked 
that  the  bones  of  man  occurred  in  Kent's  Cavern,  Torquay,  "under 
precisely  the  same  conditions  as  the  bones  of  all  the  other  ani- 
mals." In  1841  he  added,  "at  Kent's  Hole,  near  Torquay,  ar- 
rows and  knives  of  flint,  with  human  bones,  in  the  same  condi- 
tion as  the  elephant  and  other  bones,  were  found  in  an  undisturbed 
bed  of  clay,  covered  by  nine  feet  of  stalagmite." 

"The  late  Col.  Hamilton  Smith  devoted  a  section  of  his  "Natu- 
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ral  History  of  the  Human  Species"  (1848),  to  the  question  of 
"Bones  of  Man  among  Organic  Remains"  of  which  the  following 
is  a  brief  summary: — In  a  conversation  with  the  author  in  1824, 
Cuvier  admitted  that  the  opinions  then  in  vogue  on  the  point 
would  require  considerable  modification.  Donati,  Germer,  Ras- 
oumouski,  and  Guetard,  maintained  that  human  bones  had  been 
found  intermixed  with  those  of  lost  species  of  mammals  in  sev- 
eral places  ,'  they  had  been  detected  in  England  in  caves  and  fis- 
sures ;  they  were  found  at  Meissen  in  Saxony,  and  at  Darford  in 
France,  by  M.  Firmas.  A  fossilized  skeleton  found  in  the  schist 
at  Quebec,  and  in  part  preserved  at  the  seminary,  excited  no  at- 
tention ;  and  the  well  known  Guadaloupe  skeletons  had  been  pro- 
nounced recent  upon  hypothetical  reasoning.  Those  discovered 
by  M.  Schmerling  in  the  Liege  caverns  were  similarly  disposed  of, 
and  Dr.  Lund's  reports  respecting  partially  petrified  human  bones, 
found  by  him  in  the  interior  of  Brazil,  in  the  same  condition  with 
those  of  numerous  animals,  now  extinct,  which  accompanied  them, 
attracted  no  more  than  incredulous  attention.  In  the  caverns. of 
Bize,  in  France,  human  bones  and  shreds  of  pottery  were  found 
in  red  clay  mixed  with  the  debris  of  extinct  mammalia ;  a  similar 
collocation  was  soon  after  detected  by  M.  de  Serres,  in  the  caverns 
of  Pondres  and  Souvignargues ;  and  Dr.  Boue  found  human  bones 
mixed  with  others  of  extinct  species  at  Lahr.  In  1833,  human 
bones  were  found  together  with  several  species  of  the  well  known 
extinct  cave  mammals,  in  caves  near  Liege,  beneath  a  thick  coat 
of  stalagmite  ;  and  about  the  same  period,  the  Rev.  Mr.  MacEmery 
collected  from  the  caves  of  Torquay,  human  bones  and  flint  knives, 
amongst  a  great  variety  of  extinct  species,  all  under  a  crust  of 
stalagmite  upon  which  the  head  of  a  wolf  reposed.  Amongst  the 
bones  of  the  mammoth  and  his  contemporaries,  found  at  Oreston, 
near  Plymouth,  at  diflerent  times  before  and  after  that  period,  the 
upper  portion  of  the  humerus  of  a  man  was  detected,  and  imme- 
diately thrown  away  as  valueless  on  being  pointed  out  to  the  pos- 
sessor. About  the  end  of  the  last  century,  gypsum  quarries  were 
opened  in  the  Vale  of  Kostniz,  in  Upper  Saxon}'.  The  gypsum 
was  intersected  in  every  direction  by  caves  and  fissures,  which 
were  filled  with  red  clay  containing  clusters  of  bones  of  mamma- 
lia, including  man,  elephant,  rhinoceros,  horse,  ox,  elk,  deer,  rein- 
deer, a  great  felis,  hyaena,  hare,  and  rabbit.  A  fragment  of  an 
arm  and  a  thigh-bone  of  a  man  were  dug  out  of  the  clay  at  a 
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depth  of  eighteen  feet ;  and  eight  feet  below,  two  phalanges  of  a 
rhinoceros." 

Other  discoveries,  made  since  1860,  and  well  known  to  our 
readers,  are  alluded  to.  The  writer  might  have  added  the  case, 
now  apparently  well  authenticated,  of  the  human  skull  found  by 
Professor  Whitney,  under  Table  Mountain,  California,  associated 
with  remains  of  the  mastodon. 

Fresh  Discoveries  of  Platycnemic  Men  in  Denbighshire. — 
Mr.  W.  Boyd  Dawkins  records  in  '* Nature"  the  opening  of  some 
freshly  discovered  bone-caves  in  Denbighshire,  Wales,  in  which 
were  discovered  the  remains  of  men  with  the  slaills  rather  above 
than  below  the  present  ordinary  cranial  capacity,  but  with  some  of 
the  leg-bones  remarkable  for  the  peculiar  antero-posterior  flatten- 
ing or  platycnemism  of  the  shin  bones.  They  are  associated  with 
the  remains  of  sheep  or  goat,  pig,  fox,  badger  and  stag,  and  with 
four  flint  flakes.  The  interest  of  the  discovery  consists  in  the  fact 
that  the  group  of  caves,  which  has  been  used  by  a  race  of  herds- 
men in  long-forgotten  times  as  habitations  and  burial  places,  must 
be  referred  to  the  Neolithic  age.  And  we  can  now  be  certain  that 
those  people  who  have  manifested  the  peculiar  flattening  forwards 
of  the  shin  in  Denbighshire  belong  to  that  age.  It  is  a  point  also 
well  worthy  of  note  that  the  cranial  capacity  of  these  Neolithic 
men  was  not  inferior  to  that  of  the  average  civilized  man,  although 
the  ridges  and  processes  for  muscles  indicated  a  greater  physical 
power. — A.  W.  B. 


-*o^ 


GEOLOGY. 

Geological  Expedition  to  Kansas. —  I  write  to  give  a  brief 
account  of  the  expedition  of  seventeen  days  which  I  have  just 
made  in  the  valley  of  the  Smoky  Hill  river  in  Kansas.  Through 
the  courtesy  of  General  John  Pope  commanding  the  department 
of  the  Missouri,  I  was  furnished  with  an  order  on  the  post  com- 
mandant at  Fort  Wallace  for  a  suitable  escort.  This  was  fur- 
nished by  Captain  E.  Butler  (Fifth  infantry),  who  spared  no  pains 
to  make  the  expedition  a  success. 

We  first  camped  at  a  spring  eighteen  miles  south  of  Fort  Wal- 
lace, and  five  miles  south  of  Butte  Creek.  It  had  a  fine  flow  of 
water,  and  being  without  a  name  I  called  it  Fossil  Spring.  On  a 
bluff"  on  Butte  Creek,  Lieutenant  Whitten  discovered  the  frag- 
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ments  of  a  monster  saurian  projecting  from  the  shale,  and  on  fol- 
lowing the  bones  into  the  hill,  exhumed  a  large  part  of  the  skel- 
eton of  a  JAodon  dyspelor  Cope.  This  was  welcome,  as  the 
species  had  been  previously  known  from  vertebrae  only.  The 
pelvic  arch  was  found  perfectly  preserved,  and  the  scapular  arch 
and  limbs  partially  so.  The  iliac  bone  is  slender  and  straight, 
slightly  expanded  at  the  acetabulum.  The  ischium  has  a  some 
what  similar  form,  but  is  curved.  The  axis  of  the  proximal  por- 
tion is  directed  upwards,  the  shaft  then  turns  into  a  horizontal 
direction  and  lies  beneath  and  at  one  side  of  the  vertebral  column 
without  uniting  with  its  fellow.  The  pubes  are  elongate,  but 
wider  than  the  other  elements  and  flattened.  They  are  in  contact 
in  front  medially,  and  have  an  angulate  axis.  A  short  process 
projects  from  near  the  proximal  end,  on  the  exterior  margin. 
The  femur  is  a  flat  bone  slightly  constricted  medially,  and  with 
a  decurved  and  projecting  portion  of  the  proximal  articular  sur- 
face on  the  inner  »ide  representing  a  head.  The  extremities  of 
the  dentary  bones  are  each  drawn  to  an  acute  point  difl*ering  thus 
toto  ccelo  from  those  of  the  L.  proriger. 

On  the  same  bluff  another  Liodon  and  a  Clidastes  were  found 
with  five  species  of  fishes. 

On  examining  the  neighboring  bluff  and  denuded  areas,  bones 
supposed  to  be  those  of  Pterodactyle,  two  species  of  Clidastes,  a 
Dinosaur,  a  Crocodile,  and  numerous  fishes  were  brought  to  light. 

In  a  similar  location  on  Fox  creek  caiion,  one  of  the  escort, 
Martin  V.  Hartwell,  to  whom  I  am  indebted  for  many  fine  discov- 
eries, observed  the  almost  entire  skeleton  of  a  large  fish,  furnished 
with  an  uncommonly  powerful  offensive  dentition.  The  jaws 
were  stout,  the  dentary  bone  very  deep.  The  teeth  in  a  single 
row  in  all  the  bones,  but  of  irregular  sizes.  There  are  two  or 
three  very  large  canines  in  each  maxillary  and  one  in  the  premax- 
illary ;  three  or  four  in  the  dentary  separated  by  one  interval. 
The  lack  of  the  coronoid  bone  and  many  other  characters,  shows 
that  it  should  be  referred  to  the  order  Isospondyli,  and  is  probably 
allied  to  the  herring  and  the  Saurodontidaj.  The  vertebiie  are 
grooved,  and  there  is  a  basioccipital  tube  but  little  developed. 
The  teeth  arc  simple  cylindric  conic,  with  smooth  enamel,  and 
project  two  inches  above  the  alveolar  border,  and  each  descends 
an  inch  into  its  alveolus.  The  species  and  genus  are  new  to  our 
palaeontology,  and  may  be  named  Portheua  molosaiis.  It  turned 
out  on  subsequent  explanation  to  have  been  quite  abundant  in  the 
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Cretaceoas   seas.    It  was  probably  the  dread  of  its  cotempora- 
ries  among  the  fishes  as  well  as  the  smaller  saurians. 

On  another  occasion  we  detected  unusually  attenuated  bones 
projecting  from  the  side  of  a  low  bluff  of  yellow  chalk,  and  some 
pains  were  taken  to  uncover  them.  They  were  found  to  belong 
to  a  singular  reptile  of  affinities  perhaps  to  the  Testudinata,  this 
point  remaining  uncertain.  Instead  of  being  expanded  into  a 
carapace,  the  ribs  are  slender  and  flat.  The  tubercular  portion 
is  expanded  into  a  transverse  shield  to  beyond  the  capitular  artic- 
ulation, which  thus  projects  as  it  were  in  the  midst  of  a  flat  plate. 
These  plates  have  radiating  lines  of  growth  to  the  circumference, 
which  is  dentate.  Above  each  rib  was  a  large  flat  ossification  of 
much  tenuity,  and  digitate  on  the  margins,  which  appear  to  repre- 
sent the  dermo-ossification  of  the  tortoises.  Two  of  these  bones 
were  recovered,  each  two  feet  across.  The  femur  resembles  in 
some  measure  that  ascribed  by  Leidy  to  Plaiecarpus  tt/mpaniticusy 
while  the  phalanges  are  of  great  size.  Those  of  one  series  meas- 
ure eight  inches  and  a  half  in  length,  and  are  very  stout,  indicat- 
ing a  length  of  limb  of  seven  feet  at  least.  The  whole  expanse 
would  thus  be  beyond  twenty  feet  if  estimated  on  a  Chelonian 
basis.  The  proper  reference  of  this  species  cannot  now  be  made, 
but  both  it  and  the  genus  are  clearly  new  to  science,  and  its  affini^ 
ties  not  very  near  to  those  known.  Not  the  least  of  its  peculiari* 
ties  is  the  great  tenuity  of  all  the  bones.  It  may  be  called  Proto- 
stega  gigas. 

The  greater  part  of  a  large  Liodon  proriger  Cope  was  found 
scattered  over  a  denuded  surface  at  one  point,  his  huge,  truncate 
bowsprit-like  snout  betraying  his  individuality  at  .once.  Portions 
of  other  examples  of  this  reptile  were  afterwards  found.  Re- 
mains of  several  species  of  Clidastes  occurred  at  various  points 
in  the  neighborhood  of  Fossil  spring.  One  (C.  dux  sp.  n.)  was 
found  in  the  side  of  a  bliiflf  fifl}'-  feet  above  the  bottom  of  the 
canon ;  Martin  Hartwell  exhumed  another  near  the  C  cineriarum 
Cope  almost  complete. 

We  subsequently  left  this  locality  and  encamped  at  Russell 
springs  on  the  Smoky  Hill,  twenty-six  miles  distant.  On  the  way 
a  large  Clidastes  of  some  forty  or  more  feet  in  length  was  found 
lying  on  a  knoll  of  shale,  with  the  head  displaying  the  palatal 
surface  upwards.  On  the  Smoky  our  explorations  were  attended 
with  success.  When  we  shifted  camp,  it  was  to  go  to  Eagle  Tail 
in  Colorado,  whence  we  returned  again  to  Fossil  Spring.      The 
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richness  of  this  locality  was  again  apparent,  and  we  added  to  our 
collection  a  number  of  species,  among  these  may  be  mentioned 
Liodon  ictericua  Cope  and  a  new  Clidastes. 

The  writer  originally  pointed  out  the  existence  of  representa- 
tives of  the  orders  Pythonomorpha  and  Sauropterygia,  in  this 
Cretaceous  basin.  Prof.  Marsh's  explorations  determined  the  ex- 
istence of  Omithosauria  and  Crocodilia.  The  present  investiga- 
tion adds  Dinosauria  and  perhaps  Testudinata,  or  the  group  the 
new  form  Protostega  Cope,  represents. 

The  preceding  account  expresses  some  points  of  interest  ob- 
served. These  with  others  now  unnoticed  will  be  included  in  a 
final  report. 

The  giants  of  this  sea  were  the  Liodon  proriger  Cope,  L,  dyspe- 
lor  Cope,  Polycotylus  latipinnis  Cope,  and  Elasmosaurus  platywnis 
Cope.  Of  these  the  first  was  apparently  the  most  abundant.  The 
second  was  the  most  elongate,  exceeding  in  length  perhaps  any 
other  known  reptile.  The  last  named  had  the  most  massive  body, 
and  exhibited  the  most  extraordinary  appearance  in  consequence 
of  the  great  length  of  its  neck. 

For  kind  assistance  I  am  much  indebted  to  Captain  Edwin 
Butler  post  commandant  at  Fort  Wallace ;  to  Dr.  W.  H.  King 
post  surgeon ;  and  to  Captain  Wyllj^s  Lyman.  To  Lieutenant 
Barnes  H.  Whitten  and  Sergeant  W.  Gardiner  who  accompanied 
the  expedition  much  of  its  success  is  also  due. — Edward  D. 
Cope,  Fort  Wallace^  Kansas^  Oct,  dth^  1871. 


MICROSCOPY. 

Ahrens'  Binocular. —  This  instrument,  the  fourth  new  binocu- 
lar brought  forward  within  a  few  months,  was  submitted  to  the 
Royal  Microscopical  Society,  of  London,  on  the  eighth  of  Febru- 
ary last.  It  is  applicable  mainly  to  high  powers,  being  manifestly 
unable  to  compete  with  Wenham's  arrangement  for  low  powers.  It 
naturally  stands  in  comparison  with  the  contrivances  of  Mr.  Tolles 
and  President  Barnard.  Like  Dr.  Barnard's,  which  was  published 
some  months  previously,  it  separates  the  light  above  the  objective 
into  two  pencils  by  double  refraction  by  means  of  Iceland  spar, 
cut  and  cemented  in  a  somewhat  complicated  and  difficult  manner. 
In  other  respects  the  two  instruments  are  entirely  different.  In  the 
new  arrangement  the  pencils  of  light  pass  upward  from  the  prism 
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at  an  equal  angle  on  each  side  of  the  axis  of  the  instiiiment,  are 
crossed  and  at  the  same  time  rendered  achromatic  by  wedge-shaped 
prisms  of  flint  glass  placed  base  to  base,  and  proceed  to  the  two 
eye-pieces  through  tubes  sjTnmetrically  situated  in  reference  to  the 
axis  of  the  instrument,  as  in  Mr.  Wenham's  early  proposals  for  re- 
fracting binoculars.  Adjustment  for  distance  of  eyes  is  made,  as 
in  Wenham's  present  arrangement,  by  a  draw-tube  movement.  In 
stereoscopic  effect,  as  well  as  in  illumination  (only  one  of  the  two 
polarized  rays  being  utilized),  the  new  arrangement  is  no  doubt 
inferior  to  ToUes'  binocular  eye-piece,  but  it  possesses  the  great 
advantage  of  enabling  the  eyes  to  look  at  the  object,  through  the 
convergent  tubes,  at  the  natural  angle  of  near  vision.  It  may  be 
made  in  the  form  of  an  eye-piece  applicable  to  any  large  stand ; 
or,  more  satisfactorily,  as  a  supplementary  compound  body  capa- 
ble of  being  easily  fitted  to  any  stand  of  suitable  size,  and  of  be- 
ing used  interchangeably  with  the  regular  body  belonging  to  the 
stand. —  R.  H.  Ward. 

Nature  op  Ciliary  Movement. — Professor  Haeckel  has  made 
some  highly  important  observations  on  the  nature  of  ciliary  move- 
ment, as  we  find  in  the  "  Quarterly  Journal  of  Microscopical  Sci- 
ence." Recent  investigations  by  others  had  shown  that  physiolog- 
ically the  ciliary  is  much  more  nearly  related  to  the  amoeboid 
movement  than  to  the  muscular.  Ilaeckel  shows  that  the  ciliary 
is  merely  a  modification  of  the  amoeboid  movement  of  protoplasm. 
''Ciliated  cells  are  of  two  kinds.  In  the  one  kind.  Epithelium 
Jlagellatxim^  each  cell  is  provided  with  a  single  long  flagellum  or 
lash.  SiDonges  possess  only  this  kind ;  in  the  other,  Epithelium 
ciliatumj  numerous  hair-like  appendages  take  the  place  of  the 
flagellum.  This  is  the  kind  found  in  most  of  the  higher  animals. 
The  old  notion,  that  in  ciliated  cells  the  cilia  are  attached  to  the 
outside  of  the  cell  membrane,  must  now  be  considered  as  entirely 
set  aside.  Many,  probably  most,  ciliated  cells  are  destitute  of  a 
membrane,  and  the  appendages,  whether  flagella  or  cilia,  are  di- 
rect processes  of  the  protoplasm  of  the  cell.**  Prof.  Haeckers 
observations  on  lower  organisms  during  the  last  3'^car  have  led  him 
to  the  conclusion  that  ciliated  cells  arise  directly  by  the  transmu- 
tation  of  amoeboid  cells. 

Combination  of  the  Spectroscope   and  Polariscope.  —  Mr. 
Francis  Deas  has  introduced  to  the  Royal  Society  of  Edinburgh 


NATURAL   UISTOEY   MISCELLANY.  797 

a  very  curious  department  of  microscopical  study,  the  details  of 
which  are  published  in  the  "  Monthly  Microscopical  Journal."  He 
combines  the  spectroscope  with  the  polarizing  microscope,  in  or- 
der to  analyze  the  colors  given  by  double  refracting  crystals 
when  viewed  by  polarized  light.  In  his  arrangement,  the  light 
from  the  mirror  passes  first  through  an  adjustable  slit  below  the 
substage,  then  through  a  NicoFs  prism  and  the  achromatic  con- 
denser, and  forms  an  image  of  the  slit  on  the  double  refracting 
crystal  on  the  stage.  The  dispersion  prisms  are  placed  above  the 
objective,  and  the  spectrum  is  viewed  with  the  eye-piece  and  ana- 
lyzing prism.  Those  who  prefer  to  use  the  spectroscopic  eye- 
piece, as  most  do  in  this  country',  would  dispense  with  the  slit 
below  the  substage,  and  place  the  analyzing  prism  over  the  objec- 
tive. 

A  High  One-fifth.  —  Assist.  Surg.  J.  J.  Woodward,  U.  S.  A., 
resolves  AmpMpleura  pellucida  with  a  ToUes'  immersion  one-fiflh. 
This  is  a  high  one-fifth,  but  much  less  than  a  one-sixth  in  pow- 
er. Angular  aperture  110°  to  170°  according  to  adjustment.  As 
these  lines  count  ninety-six  thousand  to  the  inch,  Dr.  Woodward 
expected  that  it  might  resolve  the  sixteenth  band  of  Nobert's 
plate.  He  only  succeeded,  however,  in  getting  through  the  fif- 
teenth band.  This  result  corresponds  with  his  judgment,  based 
ilpon  other  observations,  that  Nobert's  lines  are  more  diflficult  of 
resolution  than  lines  of  equal  fineness  on  the  natural  objects  usu- 
ally studied  in  comparison  with  them. 

Fresh-water  Alg.«.  —  Dr.  T.  C.  Hilgard's  paper  on  this  subject, 
read  before  the  Microscopical  Section  of  the  American  Association 
at  the  Indianapolis  meeting,  was  inadvertently  omitted  from  the 
list  of  papers  published  in  the  Association  Number  of  the  Natu- 
ralist. 

Photographing  Histological  Preparations. — Dr.  Woodward 
describes  in  the  **  American  Journal  of  Science  and  Arts"  for 
October  certain  improved  methods  of  using  the  light  of  the  sun 
for  photographing  the  soft  tissues. 

Nobert's  Lines. — President  Barnard  judges  that  it  is  not  neces- 
sary to  count  the  whole  of  one  of  Nobert's  bands  in  order  to  re- 
solve it  unmistakably,  but  only  to  count  a  measured  portion  of  a 
band. 
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•  

Stanistreet's  Lines.  —  John  F.  Stanistreet,  Esq.,  of  Liverpool, 
has  ruled  some  stars  on  glass  and  steel,  the  rays  of  which,  some 
fifty  in  number,  consist  of  bands  of  parallel  lines  two  thousand  to 
the  inch.  The  intersection  of  these  different  lines  gives  very  curi- 
ous and  beautiful  optical  effects  under  the  microscope. 

« 

Microscopy  in  Paris.  —  We  learn  from  the  "  Quarterly  Journal 

of  Microscopical  Science"  that  Hartnack  is  back  at  Paris,  just  as 
he  was  before  the  war.    He  is  about  to  establish  works  at  Potsdam, 
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"A  very  large  audience,  consisting  of  the  teachers  in  Boston, 
assembled  early  in  November,  in  the  new  hall  of  the  Massachu- 
setts Institute  of  Technology  to  attend  the  opening  of  a  series  of 
lectures  upon  Methods  of  Instruction  in  Natural  History. 

As  it  was  the  first  time  this  hall  had  been  publicl}''  used.  Profes- 
sor Runkle,  President  of  the  Massachusetts  Institute  of  Technol- 
ogy, opened  the  proceedings  and  introduced,  in  a  few  appropriate 
words  of  welcome,  Mr.  Thomas  T.  Bouve,  President  of  the  Boston 
Society  of  Natural  History. 

Mr.  Bouve  stated  that  the  society  which  he  represented  had  for 
many  years  by  its  publications  and  meetings,  but  more  especially 
by  the  display  of  natural  objects  in  its  Museum,  appealed  to  the 
public  mind  and  endeavored  to  cultivate  a  taste  for  science  in  the 
community.  The  Teachers*  School  of  Science  was  a  very  appro- 
priate supplement  to  the  other  operations  of  the  society  and  had 
been  in  contemplation  by  several  officers  of  the  society  for  some 
time  past.  The  present  active  beginning,  however,  was  due  to 
the  generosity  of  one  of  these  gentlemen  who  had  furnished  the 
pecuniary  means  for  making  the  necessary  collections  and  paying 
the  lecturers.  The  enterprise,  however,  was  considered  as  an  ex- 
periment to  be  worked  out  rather  than  talked  about,  and  he  would 
therefore  without  further  delay  introduce  Prof.  W.  H.  Niles,  who 
would  deliver  the  first  course  on  '  Ph3'sical  Geography.' 

Prof.  Niles  made  a  few  preliminary  remarks  upon  the  necessit}^ 
of  teaching  science  in  the  schools  in  a  practical  manner,  and 
showed  that  the  projectors  of  the  enterprise  had  no  intention  of 
forcing  theories  upon  the  minds  of  the  teachers.  They  simply 
wished  to  help,  to  join  with  them  in  their  efforts  to  educate  the 
young,  and  to  place  before  them  such  information  as  their  special 
acquirements  in  different  branches  of  knowledge  would  justify. 
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He  then  proposed  an  elementary  exercise  which  should  embrace 
the  definition  and  general  relations  of  natural  objects,  proposing 
to  teach  it  as  if  the  audience  were  a  class  and  he  the  teacher. 

This  was  unanimously  assented  to,  and  he  led  them,  by  a  series 
of  carefully  worded  questions,  from  the  definition  of  what  a  mate- 
rial body  is  to  the  classification  of  objects  into  artificial  and  natu- 
ral, inorganic  and  organic,  and  the  subdivision  of  these  into  min- 
eral, vegetable  and  animal. 

In  a  few  concluding  remarks  the  lecturer  spoke  of  the  general 
incompleteness  of  definitions,  but  also  showed  that  they  were  es- 
sential to  the  analytical  method  of  teaching,  and,  when  used  with 
the  careful  exclusion  of  all  doubtful  facts,  of  great  use  in  classify- 
ing natural  objects. 

This  principle  was  amply  illustrated  by  the  objects  on  the  table. 
It  was  really  surprising  to  witness  how  much  might  be  done  with 
such  simple  things  as  a  piece  of  marble,  an  apple,  a  plant,  a  squir- 
rel, a  flask  of  water,  etc.,  in  giving  a  child  the  fundamental  ideas 
that  govern  the  distribution  and  classification  of  the  three  great 
kingdoms  of  nature.  The  spirit  manifested  by  the  teachers  pres- 
ent was  evidently  very  gratifying  to  the  lecturer,  and  he  referred 
to  it  twice.  If  it  had  not  been  for  their  willingness  to  enter  into 
and  help  work  out  the  questions,  the  lecturer  would  not  have  suc- 
ceeded. As  it  was,  so  large  an  audience,  about  five  hundred  teach- 
ers, was  probably  never  before  successfully  handled  by  one  man  in 
object  teaching.  All  who  are  engaged  in  this  experiment,  as  it 
was  called  by  the  President  of  the  society,  have  reason  to  con- 
gratulate themselves  upon  so  auspicious  a  beginning."  —  Boston 
Transcript, 

We  learn  from  one  of  the  committee  that  they  have  long  recog- 
nized the  hopelessness  of  attempting  to  work  upon  the  public  at 
large  by  means  of  the  usual  lecture  system.  However  effectual 
this  may  be  as  a  means  of  cultivating  a  taste  for  natural  science, 
it  certainly  does  not  produce  any  very  definite  or  encouraging  re- 
sults. Collateral  study  and  practical  work  With  specimens  are 
essentials  without  which  mere  lectures  are  very  barren  to  the  ma- 
jority of  minds.  They  have  therefore  concluded  that  their  efforts 
should  be  concentrated  upon  the  public  system  of  education,  and 
here  they  have  been  nobh''  seconded  by  the  teachers,  who  have 
come  forward  to  the  number  of  siDven  hundred  and  fifty,  while  an 
average  of  nearly  six  hundred  have  actually  been  in  attendance 
at  the  lectures,  which  have  been  given  by  Prof.  W.  H.  Niles  upon 
physical  geography.  On  this  subject  the  whole  class  of  teachers 
can  be  instructed  at  once,  but  in  subsequent  courses  upon  miner- 
alogy, zoology  and  botany,  it  is  proposed  to  divide  them  into 
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smaller  classes,  so  that  each  teacher  will  be  able  to  use  specimens 
and  carry  out  completely  the  system  of  object  teaching.  The 
committee  hope  by  so  doing,  and  furnishing  the  schools,  wherever 
practicable,  with  type  specimens,  to  meet  the  immediate  wants  of 
teachers,  and  by  introducing  them  to  practical  laboratory  work,  to 
induce  them  to  pursue  for  themselves  some  special  branch  of  natu- 
ral science.  The  committee  have  been  greatly  assisted  in  their 
efforts  by  the  masters  of  the  public  schools,  especially  the  chair- 
man of  the  masters*  committee,  Mr.  Paige,  and  also  by  the  super- 
intendent of  public  instruction,  Mr.  John  D.  Philbrick.  The  ex- 
periment owes  its  support  at  present  entirely  to  the  generosity  of 
one  of  the  committee,  Mr.  John  Cummings. 

The  aims  of  the  committee  (consisting  of  John  Cummings,  Esq., 
and  Professors  A.  Hyatt  and  W.  II.  Niles)  who  have  projected  the 
entire  movement,  are  wholly  practical  and  will  be  to  a  large  extent 
governed  by  experience.  They  intend  if  possible  to  meet  the  daily 
wants  of  the  teachers  now,  and  in  the  coming  winters  of  1872  and 
'73  to  develop  such  a  plan  as  will  insure  the  permanent  introduc- 
tion of  the  teaching  of  natural  science  in  the  public  schools  of 
Boston  at  least. 

We  congratulate  the  Boston  Society  on  so  successful  an  inaugu- 
ration of  science  teaching,  and  believe  that  it  has  assumed  the 
most  practical  form  by  which  teachers  can  be  fitted  to  teach  the  ru- 
diments of  science.  We  look  forward  to  similar  courses  in  other 
cities  in  connection  with  the  local  scientific  societies,  and  thus  a 
defect  in  our  system  of  education  will  gradually  be  remedied. 

We  may  divide  the  German  Museums  into  —  (1)  Those  founded 
with  the  intention  of  exhibiting  objects  of  Natural  History  to  the 
general  public ;  and  (2)  those  established  for  educational  pur- 
poses. There  are  not  many  of  tlie  former  class.  To  it  belong  the 
Museums  of  the  formerly  independent  "  Reichsstadte,"  Hamburg, 
Bremen,  and  Krankfort-on-the-Main,  one  of  the  Vienna  Museums, 
and  the  collections  in  Stuttgart  and  Darmstadt.  There  are  others 
like  that  in  Mayenee,  but  they  have  more  the  character  of  well-ar- 
ranged local  country  museums.  Although  originally  founded  for  the 
purpose  of  exhibiting  curiosities,  they  soon  took  another  position 
by  receiving  objects  in  which  the  general  public  takes  a  very  lim- 
ited interest  (as,  for  instance,  botanical,  geological,  or  mineralog- 
ical  specimens),  and  by  systematically  collecting  materials  for  the 
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purposes  of  purely  scientific  research.  In  several  instances  the  sci- 
entific results  were  suflSciently  important  and  extensive  to  form 
not  only  a  nucleus  but  the  sole  subject-matter  of  distinct  periodical 
works,  such  as  the  "  Annalen  des  Wiener  Museums,"  the  "Museum 
Senckenbergianum,"  the  "  Abhandlungen  des  Hamburger  Muse- 
ums." The  Frankfort  Museum  became  the  head-quarters  for  the 
Zoology  of  North-eastern  Africa ;  Bremen  possesses  a  unique  col- 
lection of  African  birds,  celebrated  not  only  for  the  great  number 
of  standard  specimens,  but  also  for  their  beautiful  state  of  preser- 
vation. In  the  Vienna  Museum  particular  attention  was  paid  to 
European  fresh-water  fishes ;  and  travellers  like  Natterer,  Russe- 
ger,  Kotschy,  enriched  it  with  collections  so  numerous  that  the 
Austrian  naturalists  have  been  engaged  in  their  examination  till 
within  a  very  recent  period.  The  Stuttgart  and  Darmstadt  Muse- 
ums are  now  celebrated  for  their  valuable  collections  of  South- 
German  fossils,  worked  out  by  G.  von  Jager,  Kaup,  and  others. 
In  the  museums  of  this  class  great  attention  is  paid  to  the 
local  flora  and  fauna,  recent  and  extinct.  Thus  the  Stuttgart 
collection  may  be  mentioned  as  a  model  of  what  a  museum  ought 
to  be  ;  besides  a  most  complete  series  of  the*  plants  and  fossils,  it 
contains  a  collection  of  the  animals  of  Suabia  in  all  stages  of 
growth  and  development  and  of  variation,  in  a  perfect  state  of 
preservation  and  particularly  attractive  from  the  life-like  manner 
in  which  the  specimens  are  mounted.  —  Nature. 

The  Middletown  Scientific  Association,  accompanied  by  the 
members  and  friends  of  the  Springfield  Association  made  an  Ex- 
cursion to  Rice's  Cut,  Reed's  Gap  and  Hamilton  Mountain,  on  Sat- 
urday, October  28th.  On  this  excursion,  the  party  numbering 
about  one  hundred  had  an  opportunity  to  observe  some  of  the 
most  remarkable  phenomena  connected  with  the  trap  rocks  of  the 
Connecticut  Valley,  and  enjoyed  one  of  the  finest  ^dews  in  the  vi- 
cinity. 

The  Secretary  of  the  Boston  Society  of  Natural  Histor}',  Rev. 
J.  A.  Swan,  died  late  in  October.  He  was  much  beloved  as  a  man, 
and  his  scholarly  attainments  and  zeal  for  natural  historj',  made 
him  an  efficient  oflScer.    His  successor  has  not  yet  been  appointed. 

It  is  stated  that  Prof.  Raphael  Pumpelly  has  been  appointed 
State  Geologist  of  Missouri.  Another  report  states  that  Prof. 
Swallow  received  the  appointment.     Which  is  correct  ? 
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Prof.  E.  Claparede,  the  eminent  zoologist  of  Geneva,  died  on 
the  2d  of  June,  at  Sienne,  Tuscany.  He  had  not  yet  reached  his 
fortieth  year.  By  his  anatomical  and  systematic  works  on  the 
lower  animals,  especially  the  worms,  and  illustrated  with  his  facile 
pencil,  he  had  attained  the  front  rank  as  an  investigator,  and  his 
death  is  a  serious  loss  to  science.  His  principal  works  were  on 
the  Evolution *of  Spiders,  Studies  on  the  Infusoria  and  Rhizopods, 
the  Formation  of  the  Egg  in  Nematode  Wonns,  Studies  on  Aca- 
rina,  and  his  splendidly  illustrated  works  on  the  anatomy  of  the 
Worms.  He  was  a  pupil  of  Johannes  Miiller,  and  besides  a  high 
order  of  talent,  must  have  been  endowed  with  great  powers  of  ap- 
plication to  have  produced  so  much. 

We  are  glad  to  announce  that  the  Chicago  Academy  of  Science 
have  resumed  their  meetings  and  that  the  members  are  resolved 
to  go  on  with  their  good  work  at  once.  At  the  meeting  on  Nov. 
14,  Col.  Foster  read  a  paper  on  the  "Colorado  Mountains"  which 
will  be  printed  in  our  Januar}''  number.  Mr.  Walker  in  behalf  of 
the  Tnistees  of  the  Academy  made  an  informal  announcement  to 
the  mcctins:  that  the  Academy  would  have  left  from  the  fire  about 
sixty  thousand  dollars  with  which  to  rebuild,  and  trusted  that  a  lot 
would  be  secured  near  the  lake  shore. 
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